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ERRATA. 


Owing  to  the  hurry  in  which  thcfe  pages  have  been  committed 
to  the  prefs,  the  following  particular  errors  have  been  com- 
mitted : — ^In  page  38,  line  9 — The  quantity  of  air  remaining 
from  the  whole,  which  was  not  afFefted  by  lime-water, 
amounted  to  20  ounces — inftead  of  which,  read  30 ;  and  in 
line  21,  inftead  of  28,  read  18  ounces.  Thefe  two  inaccu- 
racies muft  make  an  alteration  in  page  50,  line  the  firft,  viz. 
inftead  of  28,  read  72  ounces. 


TO  THE 


INHABITANTS 

O  F      T  H  E 

CITY  of  GLOUCESTER, 

AND    ITS  VICINITY. 

In  dedicating  thefe  pages  to  you,  I  {hould 
be  wanting  in  my  duty,  did  I  not  offer  fome 
apology  for  the  inelegant  manner  in  which 
they  appear  ;  but  when  the  difficulty  of 
the  undertaking  is  confidered,  together  with 
the  fhort  time  allotted  me,  I  may  claim  per- 
haps your  indulgence;  efpecially  fhould  it  be 
found,  that  my  inaccuracies  are  in  language, 
rather  than  in  the  more  elTential  part  of  my 
fubjeft — the  experim-ents  and  deduftions. 

That  they  have  been  Rated  with  truth, 
and  the  concluiions  drawn  according  to 
reafon,  is  in  the  power  of  others  to  prove. 

Permit 


DEDICATION. 


Permit  me,  then,  to  congratulate  you  in 
the  pofTeffion  of  fo  valuable  a  remedy  as 
this  water  is  likely  to  prove.  And  I  make 
no  doubt  that  its  celebrity,  joined  with  the 
attraftion  of  your  polite  and  elegant  man- 
ners (which  I  take  this  opportunity  with 
pleafure  to  teflify  and  acknowledge)  will 
foon  render  the  City  of  Gloucester 
a  place  of  fafliionable  refort. 

I  remain,  with  refpeft. 
Your  mod  obedient, 

humble  Servant, 

June  27th,  1789. 
No.  54,  King-Street, 
Argyle-Buildings. 

JOHN  HEMMING. 


T?I  E 


THE 


HISTORY,  Sec. 


CHAP.  I. 

Previous  to  my  entering  upon  any  part  oF 
this  treatife,  I  think  it  will  not  be  unacceptable 
to  my  readers  if  I  make  them  in  fome  meafure 
acquainted  with  the  city  of  Gloucefter  and  its 
environs,  together  with  the  advantages  that  ftran- 
gers  may  derive  from  the  falubrity  of  its  fituation ; 
to  which  I  ftiall  fubjoin  an  account  of  the  origin 
and  hiftory  of  the  Mineral  Water,  which  is  to 
form  the  fubjeft  of  the  following  pages. 

Gloucefter  is  a  city  of  great  antiquity,  and  con- 
fiderable  opulence.  Though  a  large  town,  it  is 
remarkably  healthy.  It  is  a  known  faft,  that 
infeftious  fevers  fcarce  ever  make  their  appear- 
ance amongft  its  inhabitants ;  and  if  ever  fuch 
difeafes  arife,  that  their  progrefs  is  always  con- 
fined to  a  very  few  fubjeds ;  which  are  in  gene- 
ral fuch  of  the  poor  as  are  predifpofed  to  fe- 
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vers  by  want  of  cleanlinefs,  and  Various  irre- 
gularities. 

The  healthfulnefs  of  the  town  may  be  attri- 
buted to  feveral  local  advantages.  In  the  Brft 
place,  its  ftreet*  are  fpacious,  and  interfeft  each 
other  at  right  angles;  and  this  circumftance^ 
added  to  that  of  the  houfes  not  being  built  of  too 
great  a  height,  is  exceedingly  favourable  to  free 
ventilation.  Nor  are  the  currents  of  air  ob- 
ftruQed  by  gateways,  proje6lions,  &c.  all  fuch 
nuifances  having  been  lately  removed  by  the  au- 
thority of  parliament ;  and  at  the  fame  time  the 
ftreets  were  paved,  and  provifion  made  for  light- 
ing them. 

The  center  of  the  city  ftands  on  a  more  ele- 
vated fite  than  either  of  the  extremities  j  and 
there  is  a  gradual  defcent  from  it  in  every  direc- 
tion, by  which  means  filth  of  all  kinds  is  readily 
waflied  away,  and  water  is  prevented  from  ftag- 
nation. 

Another  caufe  of  this  peculiar  falubrity  is 
the  influence  of  the  tide  in  the  Severn,  which 
runs  clofe  by  the  town  ;  and,  in  confequence  of 
the  form  which  its  banks  alfums,  at  a  fmall  dif- 
tance  from  Gloucefter,  and  nearer  to  the  fca, 
the  tide  comes  up  to  the  town  in  a  fmgular 

manner. 
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tti^nneri  and  with  a  boifterous  impetuofity.  When 
we  confider  how  much  the  agitation  of  water 
Conduces  to  the  purifying  of  the  circumambient 
air,  v.'e  may  readily  aflbnt  to  the  popular  opinion, 
that  Gloucefter  is  rendered  healthy  by  the  tide. 

A  third  caufe  may  be  affigned  in  the  refpe6live 
Situation  of  the  neighbouring  hills  which  furround 
the  town  at  a  moderate  diftance,  forming,  as  it 
were,  a  fpacious  amphitheatre.  The  effe6ls  of 
Ihefe  eminences  on  the  neighbouring  vales  are 
well  underftood  by  naturalifts.  In  Robin  Hood's 
Hill,  the  property  of  Mr.  Selwyn,  are  formed 
large  refervoirs  of  pure  water,  which  is  convey- 
td  by  aqueducts  to  the  town,  and  fupplies  moft 
of  the  houfesi. 

No  city  in  England  is  lefs  infefted  with  va- 
grants and  diforderly  perfons ;  a  felicity,  which 
is  partly  to  be  attributed  to  the  good  habits  of 
the  better  clafs  of  citizens,  which,  of  courfe,  in- 
fluence the  manners  of  their  inferiors ;  and  part- 
ly to  the  excellent  police  of  the  magiftrates, 
which  diligently  exerts  itfelf  in  fuppreffing  dif- 
orders  within  the  town,  as  well  in  vigilantly  at- 
tending to  all  vagabonds,  and  ftrangers  of  a  fuf- 
picious  appearance, 

B  2  Jha 


(   8  } 


The  common  manufaflure  6f  the  town  is  pin- 
making.  Much  indeed  to  be  commended,  on 
account  of  the  great  numbers  of  poor  of  all  ages 
and  fexes,  which  it  fupplies  with  labour  and  with 
bread.  It  were,  however,  greatly  to  be  wifhed 
that  it  were  a  more  healthful  occupation.  In 
moftofits  branches  it  is  very  dirty,  and  requires 
a  fedentary  life ;  therefore,  if  temperance  and 
cleanlinefs  be  not  ftriCtly  adverted  to,  it  muft 
frequently  injure  the  health  of  the  manufaQurer, 
as  well  by  the  effe£ls  of  his  confinement,  as  by 
his  fwallowing  and  inhaling  the  metalline  par- 
ticles. 

In  fpeaking  of  Gloucefler,  I  cannot  forbear 
mentioning,  that  here  originated  the  popular  in- 
ftitution  of  Sunday-fchools  ;  the  firft  of  the  kind 
being  eftablifhed  in  6ne  of  its  pariflies,  by  the 
joint  labour  and  expence  of  the  reverend  Mr. 
Stock,  and  Mr.  Robert  Raikes ;  the  former  a 
clergyman,  whofe  abilities  and  manners  do  ho- 
nour to  his  order  ;  the  latter  diflinguiflied  by  his 
attention  to  the  condition  of  -the  poor,  and  his 
indefatigable  exertions  to  promote  the  progrefs 
©f  this  inftitution  throughout  the  kjngdom. 

Adjoining  to  the  city  has  lately  been  crefled  a 
fpacious  and  well-built  county  goal,  which  is 

con- 
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.conftru8:ed  fo  as  to  produce  every  efleQ  of  fecure 
confinement,  punifhment,  and  reformation  that 
can  be  found  in  a  prifon  ;  and  probably  the  pro- 
vifions  which  have  been  made  for  keeping  it  clean 
and  well  ventilated,  will  for  ever  preferve  its 
miferable  inhabitants  from  generating  and  com- 
municating the  dreadful  poifon  of  the  goal- 
diftemper. 

The  fined  feelings  of  humanity  will  be  amply 
gratified  by  furveying  the  general  infirmary  in 
the  fuburbs  of  Gloucefter ;  an  inditution,  the 
fupport  and  the  management  of  which  does  the 
higheft  honour  to  thofe  by  whofe  munificence  it 
is  maintained,  and  by  whofe  care  it  is  regulated. 
It  frequently  provides,  at  one  time,  for  the  re- 
lief of  nearly  one  hundred  and  forty  patients  in 
the  houfe,  befides  a  proportionable  number  of 
out-patients. 

The  fame  degree  of  neatnefs,  cleanlinefs,  and 
good  order  prevails  in  this  hofpital,  which  is  to 
be  defired  in  the  beft  conduced  private  family ; 
nor  is  any  relief  with-held  from  the  bed  of  fick- 
nefs,  which  expence,  care  or  attention  can  ad- 
mi  nifter. 

Unfortunately  the  annual  expences  of  the  cha- 
rity always  exceed  its  cer-^am  income;  but  it  is 
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to  be  hoped  that  the  deficiencies  will  never  fail  of 

being  made  good  by  the  benejadions  of  thofe,  whd 
poflefs  benevolence  as  well  as  riches.  In  jufticc 
to  thofe  employed  in  the  medical  and  chirurgical 
department,  it  ought  to  be  mentioned,  that  the 
objefls  of  this  public  efiablijhment  zre  attended, 
and  have  their  medicines  difpenfed,  with  all  the 
pun6luality  and  exaftnefs  of  private  practice. 

The  ftranger,  who  reftdes  a  fliort  time  irt 
Gloucefter,  is  fuprized  that  more  manufaftures 
iare  not  eftabliflied  in  a  town,  whofe  fituation  has 
been  always  well  adapted  to  them ;  and  has  of 
late  been  more  particularly  fo,  by  a  ready  com- 
munication with  every  part  of  the  kingdom,  and^ 
of  courfe,  with  all  the  world.  The  lately-efFeft- 
ed  junQion  of  the  Severn  with  the  Thames,  in 
this  county,  a  work  which  will  be  a  lafting  mo- 
nument of  a  wonderful  exertion  of  perfevering 
induftry,  gives  Gloucefter  an  opportunity  of  con- 
veying goods  by  water  to  London,  Liverpool, 
Hull,  and  other  great  commercial  places. 

Prior  to  the  accomplifhment  of  this  work,  it 
had  a  free  intercourfe  with  Briftol,  and  withmoft 
parts  of  Wales  ;  and,  in  fhort,  with  every  coaft- 
ing  and  inland  part  of  the  country  to  which  the 
Severn,  or  any  river  communicating  with  it,  had 

an 


(  "  ) 

anaccefs;  fo  that  the  town  is  now  eminently 
well  fitted  for  any  undertaking  which  requires  the 
carriage  of  heavy  articles;  as  for  inilance,  fugar- 
baking,  breweries,  vinegar-making,  &c. 

The  foil  of  the  city,  on  the  eaft  and  north 
fides,  and  partly  on  the  fouth,  is  for  the  moft 
part  gravelly.  On  the  weft  it  is  principally  marl 
or  clay.  Laft  year,  a  gentleman,  in  digging  a 
well  of  a  confiderable  depth,  in  this  quarter  of  the 
town,  found  fs-veral  marine  folhls,  in  which  fer- 
rugineous  particles  were  blended  with  the  other 
fubftances.  Befides  thefe  he  found  only  different 
coloured  ftrata  of  marl  and  clay. 

Several  fituations  in  and  about  the  town  are 
admirably  calculated  for  the  building  of  new 
houfes,  on  account  both  of  their  pkafantnefs  and 
falubrity;  efpecially  in  Barton-ftreet,  which  is 
on  the  eaft  of  the  town. 

New  markets,  both  handfome  and  commodi- 
ous, have  been  lately  erefted,  and  are  well  fup- 
plied  with  all  kinds  of  provifions,  and  for  the 
moft  part  at  reafonable  prices. 

The  ancient  and  beautiful  cathedral  will  not 
go  unnoticed  by  the  curiofityof  any  vifitor;  but 
to  give  a  defcription  of  this  edifice,  or  to  treat  of 
other  objeas  worthy  of  notice  in  and  about  the 
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town,  would  be  to  extend  this  treatife  beyond  its 
proper  limits. 

The  fpring,  of  which  I  am  now  to  give  you 
the  hiftory,  will,  I  make  no  doubt,  contribute 
to  the  advantage  and  profperity  of  this  town. 
This  water  was  firft  taken  notice  of  about  forty 
years  ago,  by  a  gentleman,  who,  when  building 
the  manfion  now  occupied  by  Mr.  Lewis,  order- 
ed a  well  to  be  funk;  and  foon  found  that  the 
water  of  this  fpring  differed  much  from  that  of 
the  town ;  but,  owing  to  his  being  advanced  in 
years,  and  at  the  fame  time  thoroughly  indepen- 
dent, did  not  think  it  an  objeft  worthy  his  atten- 
tion, although  well  apprized  of  its  medicinal  vir- 
tues.   The  fame  reafon  prevented  his  daughter, 
Avho  lived  in  it  long  after  his  deceafe,  from  mak- 
ing any  advantage  of  it;  and  was  by  them  total- 
ly neglefted,  as  by  no  means  fit  for  domeflic 
purpofes.    In  November,  1787,  the  prefent  te- 
nant took  poffelTion  of  the  premifes,  and  ufed 
this  water  for  the  firft  eight  monilis  while  in  the 
houfe,  having  no  other,  without  going  fome  dif- 
tance  ;  he  all  the  time  perceived  it  to  be  in  every 
inftance  peculiarly  different  from  any  other;  bet 
as  he  was  unacquainted  with  the  reafons,  he  was 
conftantly  mortified  by  finding  it  totally  unfit 
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for  every  purpofe  for  which  he  wanted  to  apply 
it.  He  has  informed  me,  that  the  linen  waflied 
therein  was  fpoiled  ;  and  the  water,  when  boiled 
for  tea,  ufed  in  brewing,  or  other  culinary  pur- 
pofes,  produced  fuch  difagreeable  effefts,  as  to 
defeat  the  intention  for  which  it  was  ufed.  The 
firfl:  caufe  which  led  him  to  confider  it  as  a  medi- 
cinal water  was,  that  a  lady,  then  a  lodger,  upon 
mixing  it  with  brandy,  obferved  that  a  much 
higher  colour,  and  an  appearance  totally  diffe- 
rent from  mixing  the  fame  with  ordinary  water, 
w^erb  produced ;  from  which  circumftance  flie 
never  ufed  it  afterwards,  but  obtained  water  from 
another  part  of  the  town.  After  he  had  lived 
fome  time  on  the  premifes,  his  wife,  who  had 
long  laboured  under  nervous  complaints,  attend- 
ed with  a  variety  of  fymptoms,  fuch  as  deje8ion 
of  Ipirits,  langour.  Sec.  an4,  having  applied  to 
medical  men  of  note  in  Briftol,  Bath,  and  Glou- 
cefter,  without  fuccefs,  at  laft  determined  to  try 
the  effeft  of  this  water  j  and  in  a  few  weeks  her 
compkints  greatly  abated.  The  daughter  was  fa 
violently  affliaed  with  the  fcrophula,  or  King's 
Evil,  that  fhe  was  at  times  blind,  and  loaded  with 
ulcers,  to  the  amount  of  thirteen  in  number,  the 
marks  of  which  are  now  to  be  feen.    She  was 

pro- 
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pronounced  by  the  faculty  incurable,  and  had 
ufed  the  Malvern  waters  without  effedt;  but  by 
the  efficacy  of  this  mineral  fpring  was,  in  a  fhort 
time,  greatly  relieved. 

Some  time  after  this  a  profeffional  gentleman 
■travelling  with  the  bifhop  of  Cork,  being  con- 
vinced it  pofTefled  medicinal  virtues,  ftrongly  re- 
commended it  to  a  lady  of  their  company,  much 
afFefled  with  (as  was  termed  by  them)  nervous 
weaknefs;  fhe  regularly  ufed  it  for  a  fortnight, 
and  great  benefit  was  received.  ' 

From  this  time  it  was  fuggefted  to  the  proprie- 
tor to  have  the  water  conveyed  into  a  fmall  room 
by  means  of  pipes,  which  he  did,  then  advertifed 
its  virtues,  and  gave  free  accefs  to  all  who  came ; 
apd  upon  a  moderate  calculation  (as  I  am  told) 
400  perfons  a0embled  of  a  day,  moft  of  whoni 
received  great  benefit,  and  many  cures  were  ac- 
complifhed  ;  a  few  particular  cafes  of  which  1 
ihall  mention  at  the  end  of  this  treatife.  Since 
the  lafl;  fummer  there  has  been  added  a  very  large 
and  commodious  pump-rroom  for  the  nobility  and 
gentry;  the  former  pump  being  referved  for  the 
poor,  who  by  applying  will  ftill  receive  great  at^ 
tention  as  before. 
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I  fliall  now  lay  before  my  readers  the  plan 
vhich  I  propofe  to  ufe  in  the  following  treatife. 
2  fliall  give  an  account  of  the  general  and  parti- 
cular experiments  which  were  made,  in  order  to 
acquire  a  proper  knowledge  of  the  contents  of 
this  water,  ift.  From  each  experiment  feparatCr 
iy,  and  afterwards  colleftively. 

adly.  From  the  experiments  made  and  conclu- 
fions  drawn,  I  iliall  give  an  account  of  every 
difeafe  in  which  this  mineral  may  be  of  fervice, 
together  with  certain  principles,  founded  upon 
pradice,  why  fuch  relief  fliould  re^fonably  be 
expeded. 

3dly.  I  fhall  lay  down  certain  rules  for  inva- 
lids, with  refpeft  to  the  regimen  to  be  obferved 
whih  making  ufe  of  the  water,  together  with  ob- 
fervations  with  refpedt  to  the  quantity,  times^  and 
feafons,  for  drinking  the  fame. 

I  fliall  conclude  the  whole  by  relating  a  few 
well  certified  cafes,  where  relief  and  cures  hav^ 
been  obtained. 


CHAP. 
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C  H  A  P.  n. 

As  water  is  univerfally  known  to  be  a  folvent 
for  a  great  variety  of  bodies  in  nature,  it  is  eafy 
to  conceive  that  by  paflTing  through  the  bowels 
of  the  earth,  it  may  meet  with  fome  one  or  more 
with  which  it  may  unite,  and  thereby  fufpending 
the  integrant  parts  of  the  fame,  may  produce  a 
folution  ;  hehce  the  name  or  epithet  of  mineral 
has  been,  with  propriety,  given  to  thofe  waters 
which  have  become  impregnated  vfith  any  hete- 
rogeneous matter  that  they  may  have  accidentally 
met  with  in  the  courfe  of  their  paflage,  whether 
flowing  within  or  upon  the  furface  of  the  terref- 
trial  globe ;  yet,  as  there  are  few  waters,  even 
amongft  the  moft  pure,  but  what  are  impregnated 
with  fome  fubftance,  or  earth,  this  would  give 
rife  to  too  vague  and  extenfive  a  definition ; 
therefore  I  think  it  neceffary  to  confine  the  name 
of  mineral  waters  to  thofe  which,  by  having  paf- 
fed  through  certain  veins  of  the  earth,  have  dif- 
folved  a  fufficient  number  or  quantities  of  mat- 
ter, which  may  produce  a  fenfible  effeft  on  the 
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animal  oeconomy,  and  thereby  be  rendered  ca* 
pable  of  curing  or  preventing  certain  difeafes, 
to  which  the  human  frame  is  daily  expofed. — 
From  the  above  definition,  the  waters  of  the  fea, 
and  faline  fprings,  although  not  generally  enu- 
merated amongll  mineral  waters,  neverthelefs 
ought  equally  to  be  confidered  as  fuch ;  for  be- 
fides  earthy  and  felenitic  matters,  they  alfo  con- 
tain a  lage  quantity  of  mineral  falts. 

As  chemiftry  is  a  fcience  which  teaches  the 
effeQs  of  mixture  and  of  heat  upon  all  bodies, 
whether  natural  or  artificial,  with  a  view  to  the 
improvement  of  arts,  and  of  our  knowledge  of 
nature  *  j  it  is  that  upon  which  all  our  princi- 
ples for  the  inveftigation  of  the  component  parts 
of  mineral  waters  are  founded.  From  the  above 
definition  of  chemiftry  my  readers  will  naturally 
conclude,  that  there  are  two  leading  guides  for 
our  arriving  at  fuch  a  knowledge,  viz.  that  of  mix- 
ing different  fubftances,  by  which  new  compounds* 
will  arife  ;  or,  by  the  fole  application  of  heat. 

To  fuch  as  may  be  unacquainted  with  the  fci- 
ence of  chemiltry,  it  may  be  neceflary  to  explain 


*  This  definition  is  given  by  Dr.  Black,  in  ]u3  Lefturcs  on 
Clie;niftry, 
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the  nature  of  thefe  two  principles;  the  lirft  of 
which  is  founded  on  a  fimple  faft ;  I  tncan,  that 
all  bodies  have  not  an  equal  difpofition  to  unite 
•with  one  another;  but  that  there  is  a  manifefl: 
gradation  among  all  bodies  in  their  tendency  to 
form  a  union  with  each  other;  owing  to  this 
circumftanccj  the  component  parts  of  many  com- 
pounds may  be  feparated  by  the  addition  of  a 
third  body,  which  has  a  ftronger  attradion  for 
the  one  of  them  than  they  had  for  each  other 
when  in  a  ftate  of  union  ;  a  decompofition  takes 
place,  and  a  new  combination  is  effe6led.    E.  d 
If  with  any  acid^  fuch  as  the  acid  of  nitre,  calca- 
rious  earth,  or  chalky  is  combinedi^the  latter  can 
be  feparated  by  the  addition  of  an  alkali,  which 
unites  with  th6  acidj  and  feparates  the  chalk ; 
and  as  in  manyj  or  moft  of  thefe  cafes,  the  body 
thus  feparated  falls  down  to  the  bottom  of  the 
veffel,  fuch  bodies  have  been  called  precipi- 
tants        The  fecond  principle,  viz.  the  ipplica^ 
tion  of  heat,  is  founded  upon  our  knowledge 
that  bodies  differ  in  volatility ;  hence  the  more 
volatile  are  feparated  from  the  fixed  by  the  ope- 


*  Thefe,  when  made  ufe  of  in  the  analyfis  of  waters,  have 
been  commonly  termed  chemical  tefts. 
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ration  of  diftillation,  arid  can  be  afterwards  exi^ 
jnined  apart.  If  the  heat  is  fo  long  continued 
that  the  whole  of  the  fluid  is  evaporated,  the  fo- 
lid  contents  remain  behind,  and  the  analyfis  is 
faid  to  be  made  by  evaporatiOii* 

Each  of  thefe  methods  was  em{)loyed  in  the 
following  analyfis ;  and  I  ftiall  now,  firft,  give 
the  general  charafters  of  the  Gloucefter  water, 
and  then  proceed  to  relate  my  experiments, 
■which  were  firft  made  in  a  general  way. 

ift.  The  Gloucefter  water,  when  firft  taken 
from  the  pump,  and  poured  from  one  velTel  to 
another,  emits  numerous  little  bubbles  of  air, 
which  attach  themfelves  to  the  inner  furface  of 
the  glafs,  and  rife  up  to  the  top,  afTuming  a  briflt 
fparkling  appearance.  By  accident,  a  circum- 
ftance  occurred,  when  I  was  not  engaged  in 
making  any  particular  experiment,  I  filled  a 
large  glafs  jar  with  this  water,  and  inverted  the 
fame  over  a  tub  containing  more  water,  by  which 
means  all  communication  with  the  external  at- 
mofphere  was  excluded  from  the  interior  pare 
of  the  jar;  it  continued  in  this  fituation  a  whole 
night,  and  the  next  morning  I  was  much  pleafcd 
with  a  very  beautiful  appearance;  the  whole  fur- 
face  of  the  jar  was  lined  with  veficlesof  air,  which, 

by 
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by  uniting  particularly  at  the  top,  formed  (if  1 
may  be  allowed  the  expreffion)  a  moft  beautiful 
flielUwork  of  air,  in  the  thickefl  cluflers  imagin- 
able. 

2d.  Colour.- — This  water  is  never 'tranfpa- 
rent,  but  at  different  times  more  or  lefs  turbid  j 
in  general  it  has  a  whitifh  cloudy  appearance. 

3d.    To  the  fmell  it  is  rather  inodorous. 

4th.  Tafte. — When  drawn  it  is  rather  brifl;, 
pungent,  and  refreftiing;  afterwards  rather  au- 
ftere,  or  rough,  refembling  ink;  but  with  refpeft 
to  this  quality,  thofe  who  make  a  point  of  attend- 
ing the  Spa,  in  a  regular  manner,  will  agree  with 
me,  that  to  the^tafte  it  differs  fo  very  greatly, 
that  hardly  any  two  days  together  is  the  flrength 
the  fame.  I  fliall  have  more  particular  occafion 
to  take  notice  of  thefe  frequent  changes  in  the 
eourfe  of  my  experiments  to  be  hereafter  related. 

ijth.  After  being  left  in  an  open  veffel  for  a 
few  hours  it  lofes  entirely  its  pungency  and  briflc- 
nefs;  its  roughnefs  is  greatly  dirainiflicd,  and  it 
depofits  a  fediment ;  hence,  unlefs  it  is  put  into 
bottles  well  corked,  it  lofes  great  part  of  its  me- 
dicinal virtues. 

6th.  This  water  is  to  be  ranked  among  thofc 
which  arc  called  cold;  bccaufe,  whenever  the 

thermo- 
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tliermometer  is  immerfed  in  any  quantity,  it  con- 
ftantly  finks  8  degrees  below  the  temperature  of 
the  atmofphere.  * 

7th.  Its  fpecific  gravity  differs  little  from  that 
of  common  water ;  if  any  thing,  it  is  heavier. 

I  fhall  now  proceed  to  inform  my  readers 
\vhat  the  fcience  of  chemiftry  pointed  out  to  me 
in  my  experimental  enquiry  made  at  the  pump. 

The  principal  chemical  tefts,  or  precipitants, 
made  ufe  ^of  in  the  courfe  of  my  experimelnts 
vere, 

ift,  Syrop  of  violets,  and  infufions  of  different 
blue  and  purple  vegetables ;  all  of  which,  when 
added  to  pure  diftilled  water,  are  known  never 
to  produce  any  effe8: ;  but  if  poured  upon  wa- 
ters impregnated  with  an  acid,  are  changed  to 
red ;  if  an  alkali  prevails,  to  green ; — the  nicefl 
teft  to  prove  the  predominance  of  either,  is  the 
tin6lure  of  lithmus.  Although' the  fyrop  of  vio- 
lets has  long  held  a  place  as  a  tefl  of  acid,  or  al- 
kali, Profeffor  Bergman  is  difpofed  to  rejeQ;  it 
altogether,  as  it  is  fubjeft  to  fermientation,  and" 
is  not  always  fufficiently  fenfible  of  the  aerial 
acid  in  water  :  this  was  tried  with  the  Gloucefler 
water,  and  the  effe8;  produced  was  not  fufEcient 
to  fpeak  with  a  proper  confidence.    With  the 
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tindturc  of  lithmus  a  very  vifible  effe6l  was  pro- 
duced, I  mean  the  change  to  red,  which  however 
only  took  place  when  the  water  was  firit  drawn  ; 
and  after  it  had  been  thus  changed  and  expofed 
to  the  air  for  a  few  hours,  the  colour  gradually 
diminiflied.  Hence  we  may  conclude,  that  the 
acid  predominant  in  this  water  is  of  a  volatile 
nature,  which  efeapes  upon  expofure  to  the  air. 
Archil  produced  the  fame  cfFe6ls. 

2d,  A  folution  of  foap  was  decompofed  by 
the  water,  vifible  from  the  curdling  of  the  fame^ 
which  might  be  owing  to  the  water  containing 
any  acid,  either  in  its  feparate  ftate,  or  combined 
■with  an  earthy  or  metallic  body;  becaufe  the 
alcaline  part  of  the  foap  unites  with  the  acid,  for 
which  it  has  a  greater  affinity  or  attraftion  than 
the  oil  with  which  it  was  before  combined.  It 
is  neceffary  to  obferve  on  this  occafion,  that  the 
"water  was  much  more  capable  of  making  a  la- 
ther with  foap  after  it  had  been  fome  time  boiled,, 
yet  not  fo  well  as  river  water: — this  is  another 
argument  in  favour  of  what  I  before  advanced, 
relative  to  the  acid  being  of  a  volatile  nature. 

3d.  Upon  the  addition  of  vitriolic  an  efferv  ef- 
cence  was  produced,  which  might  be  occafioned 
by  its  uniting  with  fome  one  or  more  of  the  fub- 
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ftances,  in  preference  to  the  acid  with  which  they 
Were  previoufly  combined. 

4th.  Oil  of  tartar  per  deliquium,  now  called 
aqua  kali,  poured  upon  this  water,  produced  a 
white  cloud,  and  afterwards  a  fediment,  which 
-was  rendered  clear  upon  the  addition  of  a  few 
drops  of  vitriolic  acid.  Spirit  of  fal  ammoniac 
produced  the  fame  effe6l,  and  the  water  was  again 
rendered  clear  by  the  addition  of  any  acid. 
Prom  this  experiment  I  was  naturally  induced  to 
fufpeft  the  prefence  of  an  abforbent  earth,  either 
calcarious  or  magnefia,  which  was  difunited  from 
its  acid,  owing  to  the  alkali  having  a  greater  at- 
traftion  for  it  than  either  of  the  abforbents  had, 
which  was  confequently  precipitated,  but  re-dif- 
folved  by  the  addition  of  more  acid. 

5th.  The  cauftic  volatile  alkali,  or  aqua  am- 
moniac puras,  produced  a  precipitate  of  a  brown 
colour,  approaching  to  an  ochreous  nature.— 
The  cauftic  fixed  alkali,  or  folution  of  kali  pu- 
rum,  produced  a  precipitate  of  two  di{Ferent  co- 
lours, white,  (lightly  intermixed  with  brown. 

From  the  foregoing  experiments  we  have  fuf- 
ficient  reafon  to  aflert,  that  the  efFe6ls  produced 
were  owing  to  an  acid  exifting  in  the  water  which 
is  itfclf  fugitive,  as  it  efcapes  by  expofure  to  the 
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air,  and  is  eafily  feparsted  by  the  addition  of  a 
third  body,  which  unites  with  one  or  more  of 
the  fubftances  therein  contained:  far  were  the 
fame  experiments  repeated  on  diftillcd  water,  no 
fuch  effefts  would  arifej  nor  could  any  earthy, 
whether  calcareous,  raagnefian,  aluminous,  or 
metallic,  be  fufpended,  unlefs  there  was  prefent 
fome  acid,  either  in  the  form  of  aerial  gas,  or  in 
that  which  is  natural  to  the  acids  in  general  ;  but 
neither  of  thefe  experiments  have  yet  given  us 
any  knowledge  of  the  nature  of  the  acid  which 
keeps  the  particles  of  the  different  fubftances  fuf- 
pended, nor  of  their  nature  when  feparated. 

6th.  The  next  teft  I  made  tjfe  of  was  lime- 
water  ;  when  dropped  into  any  quantity  of  the 
Gloucefter  water,  it  produced  at  the  iitftant  a 
plentiful  thick  white  cloud,  which  could  be  ow- 
ing to  no  other  caufe  than  that  af  the  lime's-unit- 
ing  with  fome  acid,  which  rendering  it  infoluble, 
w^ere  both  thereby  precipitated,  either  in  the  form 
of  chalk,  if  fixed  air  was  prefent — or  gypfum,  if  vi- 
triolic acidj  becaufe  lime  has  a  greater  aitraftion 
for  fixed  air  than  any  other  body,  terra  ponderofa 
excepted;  and  it  could  not  feparate  anybody 
united  with  the  vitriolic  acid,  except  magneCa, 
and  the  metals  which  might  be  known  by  the  co- 
lour 
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lour  of  their  precipitates.    For  the  u'fe  of  this 
teft,  in  the  analyfis  of  waters,  we  are  much  in* 
debted  to  Dr.  Black,  profeiTor  of  chemiftry  in 
the  univerfity  of  Edinburgh,  whofe  experiments 
on  calcareous  earth  and  magnefia  have  fo  much 
increafed  our  knowledge  of  the  nature  of  fixed 
air,  both  in  its  feparate  ftate,  and  when  combined 
with  other  bodies,  as  alfo  of  the  different  degrees 
pf  attraftion  it  has  for  various  chemical  bodies,  that 
he  has  excited  an  ardour  for  new  difcoveries,  and 
thereby  formed  one  of  the  moft  brilliant  epochs  , 
in  his  fcience.    We  have  reafon  then  to  expeft, 
that  the  name  of  Black  fhould  always  remain  me- 
morable in  the  annals  of  chemiftry,  and  be  hand- 
ed down  to  poflerity  as  long  as  the  fcience  itfelf 
fhall  exift.     Frpra  his.  experiments  it  is  now 
known,  that  lime  o-v^'es  its.  folubility  in  water  to 
its  being  deprived  of  its  aerial  gas,  know.n  com- 
monly by  the  name  of  fixed  air,  and  to  poffefs 
the  properties  of  an  acid  ;  that  if  to  this  folution 
this  gas.  is.  added,  the  lime  is  feparated  and  reaf- 
fumes.  the  form  of  chalk,  which  being  infoluble 
in  water  falls  to  the  bottom,  and  forms.the  preci- 
pitate above-mentioned.     He  has  proved  that 
lime  has  a  greater  attra6lion  for  this  air  than  for 
either  the  vegetable,  foffil,  or  volatile  alkalies. 
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From  the  laft  mentioned  experiment  made  on 
the  Gloucefter  water,  there  is  reafon  to  impute 
the  white  precipitated  matter  to  the  fixed  air  be- 
ing united  to  the  lime,  which  is  thereby  rendered 
infoluble,  and  reduced  to  the  ftate  of  calcareous 
earth,  natural  to  it,  previous  to  its  calcination. 

It  may  at  firfl  appear  unintelligible  to  fome  of 
my  readers,  why  this  aerial  acid  fliould  render 
calcareous  earth  infoluble,  when  I  have  juft 
mentioned  that  it  is  by  means  of  the  fame  that 
it  is  kept  in  folution I  will,  however,  endea- 
vour to  explain  this,  by  informing  them  of  one 
fingle  faft,  viz.  that  although  lime  is  made  info- 
luble by  fixed  air,  which  renders  it  the  fame  as 
chalk,  yet,  by  the  introduftion  of  a  greater  quan- 
tity of  the  fame  acid,  it  is  re-diffolved;  the  lime- 
water,  therefore,  when  mixed  with  waters  con- 
taining fixed  air,  will  imbibe  all  the  fuperabun- 
dant  quantity,  and  the  lime  will  thereby  be  ren- 
dered infoluble. 

The  prefence  of  fixed  air  as  an  acid  will  ac- 
count for  the  change  produced  upon  the  infu- 
fion  oflithmus,  and  the  folution  offoap;  becaufe, 
when  the  water  was  expofed  to  the  air,  the  acid 
elcaped  in  its  uniform  Hate.  That  there  is  ano- 
ther acid  which  fufpends  the  particles  of  other 

bodies 


(    27  ) 

bodies  in  this  water,  will  be  rendered  manifefl;  in 
the  courfe  of  fome  fubfequent  experiments. 

7th.  I  next  tried  the  effects  produced  upon 
the  water  by  a  few  drops  of  an  infufion  of  galls. 
The  effefls  varied  at  different  times.  I  have 
been  able  one  day  to  produce  a  very  deep  pur- 
ple, although  upon  another  trial  a  much  {lighter 
change  was  occafioned.  This  aftringent  vegeta- 
ble, whether  made  ufe  of  in  the  form  of  infufion 
by  water,  or  tinflure  made  by  fpirits  of  wine,,  rea- 
dily difcovers  iron,  and  flowly  precipitates  it  from 
water;  in  proportion  tothequaptity  of  iron  therein 
contained,  the  colour  produced  is  more  or  lefs 
purple.  It  is  almoft  needlefs  for  me  to  make 
any  comment  upon  this  experiment,  as  the  pro- 
perty of  its  infufion,  or  linfture,  'producing  a 
change  in  any  water  containing  iron,  is  fo  well 
known  to.  ihofe  who  are  ever  fo  little  fkilled  in 
the  fcience  of  chemiftry.  Dr.  Forthergill,  in  his 
Analyfis  of  the  Cheltenhara  Water,  obferves,  that 
the  colour  of  this  precipitate  varies  according  to 
the  nature  of  the  acid  by  which  it  is  fufpended. 
If  the  iron  b€  vitriolated,  the  precipitate  is  of  a 
dark  blue,  inclining  to  black;  if  the  iron  is  aer- 
ated, that  is  to  fay,  fufpended  by  aerial-acid,  a 
purple  is  produced.    In  my  experiments  the  lat- 
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ter  always  (bok  place ;  -which  circumllance,  join- 
ed with  others  hereafter  mentioned,  prove  that 
the  iron  in  this  water  is  aerated.  The  fame  ef- 
fefts  as  with  the  galls  I  produced  by  infufions  of 
tea,  and  various  others  aftringents,  although  dif- 
fering in  degree;  from  which  I  can  have  no, 
doubt  of  iron  being  combined  with  the  water. 

8th.  The  phlogifticated,  or  PrufTian,  alkali 
was  next  made  ufe  of  as  one  of  the  niceft  lefts  of 
the  prefence  of  iron  contained  in  any  water, 
which  it  difcovers  by  producing  a  beautiful  Pruf-. 
fian  blue,  whenever  it  comes  in  contatt  with  this 
jnetal ;  but  in  order  to  accomplifli  t'his  end,  say 
acid  IS  always  neceflafy.  Thefe  two,  when  pour- 
ed on  the  Gloucefter  water,  caufed  this  effect; 
and  the  liquor,  after  having  been  fet  by  for  a, 
Ihort  time,  depofited  a  fine  powder. 

But  as  the  Pruffian  alkali  is  the  moH  delicate 
teft  of  the  prefence  of  iron  in  any  liquid,  it  may, 
from  this  circumftance  alone,  give  rife  to  falfe 
and  erroneous  conclufions,  unlefs  two  particu- 
lar points  are  attended  to.  ift,  Great  care  muft; 
be  taken  in  the  choice  of  the  vitriolic  acid,  which 
is  made  ufe  of  in  feparating  the  colouring  matter 
from  the  alkali ;  and,  2dly,  The  preparation  of 
the  phlogifticated  alkali  requires  much  circum- 
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fpeaion ;  rearons  for  which  will  appear  from 
the  following  faas :  It  would  be  foreign  to  a  work  ^ 
of  this  nature  to  enter  into  a  theory  of  the  mak* 
ing  of  Pruffian  blue  ;  neverthelefs^  a  few  obferva- 
tions  are  necef(ary.— Firft,  Neither  the  vitriolic, 
por  any  other  acid,  fingly,  ha,s  any  ^ftion  upon 
the  colouring  matter  combined  with  the  alkali. 

Secondly^  Iron  will  no  more  produce  a  precis 
pitate  from  the  alkali  than  t^e  acid,  yet  they  are 
both  neceffary  tq  produce  the  defired  effeft  ;  be- 
cattfe  the  ignited  affinities  of  iron  and  acid  a6l  to- 
gethet  on  the  compound  of  the  alkali  and  the  co- 
louring matter ;  the  iron  feizes  on  the  latter,  with 
which  it  forms  the  Pruflian  blue;  the  vitriolic 
acid  being  then  fet  at  liberty,  combines  with  the 
fixed  alkali,  and  forms  with  it  ^vitriolated  tartar; 
therefore  two  decompofuions  take  place ;  and, 
confequently,  two  new  cornbinations  are  effeft- 
ed ;  this  then  is  an  example  of  double  affinities, 
^s  being  produced  by  the  mixture  pf  four  bodies. 

As  this  alkali  is  fo  ufeful  a  precipitant  for  the 
difcovery  of  iron,  we  muft  firft  be  certain  of  the  na- 
ture of  the  ap id  employed  to  feparate  the  colour- 
ing matter.  The  vitriolic  acid  may  contain  a 
fmall  quantity  of  iron,  becaufe  a  great  part  of 
this  acid,  which  is  bought  from  trading  chcraifts, 
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is  often  diflilled  from  calcined  vitriol;  in  which 
operation  a  fmall  portion  of  the  metal  therein 
contained  may  arife  with  it;  which  acid,  when 
added  to  the  Pruflian  alkali,  in  any  liquid,  may 
give  rife  to  a  falfe  affertion,  that,  iron  was  con- 
tained in  the  water,  although  in  reality  this  metal- 
was  combined  with  the  acid. 

The  fecond»circumftance  to  be  attended  to,  is 
the  preparation  of  the  alkali  for  this  purpofe  ; 
which  is  made  by  calcining  equal  parts  of  vegeta- 
ble alkali  with  ox's  blood  ;  the  refidue  is  then  put- 
into  boiling  water,  - in  order  that  the  faline  matter 
may  be  diffolved  ;  the  liquor  is  then  filtered,  and' 
a  phlogiftic  alkali  lye  i-s  obtained.  Various  have 
been  the  theories  formed  upon  the  effefls  pro- 
duced by  this  alkali,  when  applied  to  mixtures 
wherein  iron  is  contained  :  and  I  may  even  now 
fay,  that  very  little  is  known  refpefling  i-t-. 

Mr.  Fourcroy,  in  his  treatife  upon,  the  nature 
of  mineral  waters,  and  their  analyfis,  has  entered 
at  fome  length  upon  the  ufe  of  this  alkali,  as  a 
teft  in  difcovering  their  contents;  and  fays  it  is 
by  no  means  to  be  relied  on,  becaufe  it  may  con- 
tain a  fmall  portion  of  iron.  He  confiders  its 
colouring  matter  to  be  of  ,an  acid  nature,  which 
can  be  united  with  alkaline  fubllances ;  this  idea 
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has  fuggefted  to  him  the  tneans  of  producing  a 
Pruflian  alkali,  entirely  free  from  the  leaft  parti- 
cle of  iron,  and  will  be  the  moft  certain  teft  of 
its  prefence  in  water  :  this  procefs  confifl^s  in  di- 
gefting  Pruffian  blue  with  lime-water ;  the  blue 
then  affumes  the  appearance  of  ruft,  and  the  lime- 
water  a  beautiful  yellow  colour ;  it  is  then  filter- 
ed, and  has  loft  every  charafteriftic  mark  of  an 
alkaline  nature  ;  that  is  to  fay,  it  is  neutralifed  by 
the  acid  colouring  matter  which  formed  blue, 
and  thereby  becomes  a  nicer  teft  of  the  prefence 
of  iron,  owing  to  its  not  containing  the  fmalleft 
particle  of  that  metal.  I  have  made  ufe  of  this 
preparation  and  the  common  alkali  in  the  follow- 
ing analyfis,  and  the  blue  was  always  produced ; 
neither  of  which,  when  added  to  diftilled  water, 
produced  any  eff'eft. — I  thought  myfelf  in  fome 
meafure  obliged  to  enter  upon  this  fubjefl  at  a 
greater  length,  owing  to  my  having  been  fruf- 
trated  in  fome  of  my  experiments  at  Gloucefter, 
when  made  before  a  profeffional  gentleman  of 
eftabhfhed  charafter  and  diftinguiflied  abilities  ; 
the  difficulties  which  then  occured  I  promifed  to 
explain  ;  I  have  therefore  endeavoured  to  fatisfy 
him  on  this  fubjea.    I  might  poflibly  be  more 

able 
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able  to  do  it,  was  I  permitted  (which  would  be 
thoroughly  incompatible  with  a  work  of  this  na- 
turej  to  enter  fully  into  the  theory  of  any  parti, 
cular  objea  in  chemiftry. 

I  made  ufe  of  one  more  teft,  in.  order  to, 
be  certain  of  the  prefence  of  iron  ;  which  was, 
the  introducing,    by  means   of  an  apparatus, 
to  be  hereafter  mentioned,  a  quantity  of  He> 
patic  gas  into  an  inverted  veffel,  full  of  water  ; 
in  proportion  as  the  air  afcended,  the  water 
made  its  efcape.    I  ftopped  the  procefs  when 
jiearly  one  half  of  the  water  was  feparated, 
the  upper  part  was  then  full  of  air,  and  the 
under  -  contained  the  remaining  water.    I  then 
removed  the  veffel  carefully,  avoiding  any  com- 
munication with   the  atmofphere;  and,  after 
repeated  agitation,  in  an  hour  the  water  was 
changed  to  a  deep  black,  colour,  from  its  having 
imbibed  a  portion  of  the  gas.    It  is  the  property 
of  this  air  to  change  the  colour  of  all  metallic 
calces,  which,  according  to  the  explanation  of 
the  advocates  for  phlogifton,  is  owing  to  the 
phlogiftic  vapours  of  the  fulphur  uniting  with  the 
calx,  and  thereby  reviving  the  iron  in  its  metallic 
form.    Or,  according  to  the  antiphlogillinarians, 
is  explained  by  the  Hepatic  gas  decompofing  the 
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caix,  and  abforbing  the  oxgenous  *  principle, 
^vhich  isneceffary  for  the  calciformed  ftate  of  all 
metals ;  which,  being  feparated,  the  metal  re-af- 
fumes  its  natural  and  moft  fimple  form.  Let  either 
of  thefe  theories  be  right,  the  fad  is  the  fame,  and 
is  generally  confidered  as  a  proof  of  the  prefence 
of  fome  metal;  and,  from  the  two  former  expe- 
riments, we  need  have  no  doubt  that  it  is  a  calx 

of  iron. 

I  fhall  now  proceed  to  the  precipitants 
made  ufe  of  to  difcoVer  the  nature  of  the  acids 
which  might  be  united  with  the  diiFerent  fub- 
ftances.  Upon  pouring  a  few  drops  of  a  folution 
of  filver  in  nitrous  acid,  a  white  cloud  was 
produced,  which  rhight  arife  from  various  de* 
compofitions  of  faline  or  earthy  fubftances  taking 
place ;  the  difference  in  appearance  is  various, 
becaufe.this  acid  will  unite  with  any  of  them  in 
preference  to  the  filver ;  and  the  filver  would 
unite  either  with  the  vitriolic  or  muriatic  acids, 
in  preference  to  the  nitrous. 

When  the  filver  unites  with  either  the  vitriolic 
acid  or  marine,  forming  with  the  latter  an  info- 


.  *  This  is  derived  from  tlie  Greek,  viz.  c|v;,  acutus ;  &  ymixett, 
facio. 
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luble  compound,  called  Luna  Cornea,  the  pre» 
cipitate  aflumes  the  form  of  ftreaks ;  whereas  in 
the  decompofition  of  earthy  bodies,  a  more  ge- 
neral cloud  was  produced.  The  former  efFe6l 
took  place  in  my  experiments :  hence  I  conclude 
the  precipitate  was  formed  by  the  filver  uniting 
with  one  of  thefe  acids,  in  preference  to  the  ni^ 
trous*  The  difference  of  this  may  be  known  to 
experienced  chemifts.  I  have  generally  obferved 
that  the  precipitate  formed  under  the  name  of 
Luna  Cornea,  fooner  affumes  a  black  colour 
■when  expofed  to  the  light  of  the  fun.- — I  fpeak 
not  to  a  certainty. 

In  order  the  better  to  difcover  the  nature  of 
the  acid,  I  made  ufe  of  a  folution  of  mercury  in 
the  nitrous  acid,  which  is  decompofed  whenever 
it  meets  with  the  vitriolic  or  marine  acids ;  whe- 
ther fingle,  or  combined  with  other  fubftances, 
the  mercury  quits  the  nitrous,  and  unites  with 
either  of  the  former;  the  nature  of  which  is  ea- 
fily  known  by  the  colour  of  their  precipitates ; 
that  formed  by  the  mercury  uniting  with  the  ma- 
rine acid  is  white,  while  that  of  the  vitriolic  is 
yellow,  and  known  by  the  name  of  Turbith  Mi- 
neral. In  all  my  experiments  a  yellow  precipi- 
tate was  obtained  when  this  folution  was  mixed 

with 
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Vith  the  Gloucefter  water.  But  for  this  purpofe 
riie  folLition  oF  mercury  ought  to  have  a  fuper- 
abundant  quantity  of  acid;  for  this  folution,.  when 
perfeaiy  faturated,  forms  a  precipitate  with  even 
diftilled  or  any  other  water;  and  it  is  upon  this 
account  that  a  folution  of  mercury,  made  without 
heatj  is  recommended  in  preference  to  the  one 
made  with  heat.  This  was  attended  to  in  the 
analyfis  of  this  water. 

To  be  ftill  farthfer  certain  of  the  nature  of  this 
acid,  I  made  ufe  of  a  folution  of  Saccharum  Sa- 
turni,  or  fugar  of  lead,  which  produced  a  white 
cloud ;  this  might  alfo  be  owing  to  feveral  de- 
compofitions  taking  place ;  as  calcareous  earth, 
or  an  alkali^  would  have  had  almoft  the  fame 
e{Fe6l  :  but  this  precipitate  is  eafily  diftinguifhed 
by  the  addition  of  a  little  diftilled  vinegar,  by 
which  it  would  have  been  re-diffolved  ;  whereas, 
was  the  feparation  formed  by  the  lead  with  the 
vitriolic  acid,  it  would  have  remained  infoluble. 
From  thetwolaft  experiments  we  have  fufficient 
reafon  to  aflert,  that  another  acid  is  combined 
with  forae  of  the  folid  contents  in  this  water,  by 
means  of  which  they  are  kept  fufpended,  and  that 
there  can  be  no  doubt  of  its  being  the  vitriolic. 
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1  fliould  be  fearful  of  wearying  my  readers^ 
were  I  to  enumerate  any  more  experiments  made 
in  this  general  manner,  as  cheiriifts  are  abundant- 
ly furnifhed  with  precipitants  for  this  purpofe, — 
Few  can  difcover  more  than  the  preceding  ;  nor 
do  I  believe,  there  are  any  which  can  render  the 
component  parts  more  manifeft.  And  I  am  in- 
clined to  believe  that  the  multiplying  of  experi- 
ments would  rather  tend  to  confufe  than  eluci- 
date ;  I  fhall  therefore  defift  from  enumerating 
any  more  of  thefe,  and  immediately  proceed  to 
thofe  made  on  a  larger  fcale. 

One  of  my  firft  obfervations^  mentioned  in  a 
former  part  of  this  treatife,  was,  that  a  bri(k  and 
fparkling  appearance  took  place  upon  pouring 
this  water  from  one  glafs  into  another,  when  firll 
drawn  from  the  pump;  and  that  the  inner  furface 
of  the  glafs  was  covered  with  little  air  bubbles. 
From  which  circumftance  alone  I  was  inclined  to 
believe  that  the  water  was  plentifully  ftored  with 
air;  and  from  my  former  experiments  with  lime- 
water,  by  which  I  concluded  it  to  be  fixed 
air,  I  was  led  to  make  the  following  experi- 
ment :  I  put  one  quart  of  this  water  into  a  glafs 
long-necked  retort,  which  was  about  half  filled; 
the  end  of  which  I  plunged  into  a  large  tub  of 
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common  water;  over  this  I  inverted  different 
jars,  filled  with  the  fame  ;  by  which  means  all 
communication  between  the  inner  part  of  the  jars 
and  the  external  atmofphere  was  excluded.  The 
apparatus  thus  fixed  for  the  feparation  Jlnd  col- 
ledion  of  airs,  has  been,  by  the  French,  named 
*'  L'appare  il  pneumato  chymique  for  which, 
whenever  I  have  oceafion  to  mention  it  again  in 
the  courfe  of  this  artalyfis,  I  fliall  make  ufe  of  the 
term  "  Pneumato,"  chemical  apparatus.  I  ap- 
plied heat  to  the  bottom  of  the  retort ;  foon  after 
which  air  began  to  be  feparated  in  fmall  quanti- 
ties, and  by  very  (low  degrees  ;  which  paffing  into 
the  jars,  caufed  the  water  to  efcape  in  propor- 
tion;  and,  according  to  the  heat  of  the  water, 
the  air  paffed  in  greater  quantities.  After  it  had 
arrived  at  the  heat  of  boiling  water,  the  air  was 
feparated  in  a  more  rapid  manner.  I  continued 
this  procefs  till  the  air  was  entirely  difcharged; 
and  the  water  in  the  tub  rufhed  into  the  retort, 
owing  to  a  vacuum  being  formed  between  the  end 
of  i  ts  neck,  and  the  furface  of  the  water.  The  air, 
which  was  coUeQed  in  fix  different  veffels,  each 
containing  eight  ounces  by  meafure,  the  whole 
confcqiiendy  amounting  to  48,  was  examined  by 
means  of  lime-water  and  nitrous  air  :  upon  agi- 
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tating  the  air  contained  in  the  firft  vefTel  in  Umd" 
water,  a  muddinefs  and  cloud  were  formed,  and  A 
grearpart  of  the  air  was  abforbed  by  the  lime  ;  in 
the  fecond  a  much  greater  was  produced ;  the 
lime-water,  owing  to  its  imbibing  the  air,  afcend- 
ed  in  the  vefTel  to  above  half  its  height ;  and  in 
all  the  others  it  afcended  ffill  higher.  The  quan- 
tity of  air  remaining  from  the  whole,  which  was 
not  efFefted  by  lime-water,  amounted  to  20 
ounces;  which  was  afterwards  examined  by  the 
mixture  of. nitrous  air  with  which  it  efFervefced,- 
and  fufFered  a  diminution  in  the  fame  propor- 
tion as  common  atmofphericat  air.  From  this 
experiment  I  draw  the  following  conclufion  :  that 
the  precipitation  produced  by  the  lime-water^ 
was  becaufe  the  fixed  air  of  the  Gloucefler  water, 
uniting  with  the  lime,  and  being  thereby  ab- 
forbed, formed  corhmon  calcareous  earth  in  the 
form  of  chalk; 'it  likewife  had  the  other  charae- 
teriflic  marks  of  this  acid ;  hence  I  infer,  that  in 
one  quart  of  this  water  a8  ounces  of  fixed  air  are 
contained;  and  the  remaining  air,  not  affefted 
by  lime-water,  was  fimilar  to  atmofpherical  air, 
which  was  chiefly  contained  in  the  vacant  fpace 
between  the  end  of  the  neck  of  the  retort,  and 
the  furface  of  the  water;  and  partly,  althougb 
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in.  fmaJl  quantities,  in  the  contents  of  the  water 
itfelf. 

Froiri  the  ingenious  experiments  made  by 
Dr.  Black  before-mentioned,  we  are  taught  thzit 
this  air  pofieffes  all  the  qualities  and  charaQers 
pf  an  acid,  which  is  likewife  confirmed  by  Pro- 
feflbr  Bergman ;  it  is  capable  of  being  united 
Vith  various  folid  fubftances  as  well  as  fluid  ;  and 
fuch  fubftances,  according  to  the  prefcnt  Nomen- 
datura  of  chemiftry,  when  faturated  with  fixed 
kir,  are  faid  to  be  aerated^  that  is  to  fay,  they  are 
fufpended  by  an  air,  having  the  qualities  and 
charafters  of  an  acid,  in  the  fame  manner  as  fuch 
falts  which  are  faturated  with  vitriolic  acid  are 
denominated  by  the  term  of  vitriolated.  This 
acid  is  capable  of  fufpending  various  other  bo- 
dies. The  Honourable  Henry  Cavcndifh  has 
endeavoured  to  prove,  that  various  earths  may  be 
liki^wife  fufpended  in  water,  by  their  being  fur- 
nifhed  with  more  than  their  natural  quantity  of 
fixed  air,  and  fhewn  by  experiments  that  this  i§ 
the  cafe  in  the  Rathbone-jE'lace  water;  from 
thence  he  concludes,  that  the  unneutralized 
earth  in  all  waters,  is  fufpended  by  the  fame 
means,  andjuftly  obferves,  that  it  is  very  remark- 
able that  earths  fliould  be  rendered  foluble  in 
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"Water,  both  by  depriving  them  of  their  fixed  air^ 
and  by  furnifhing  them  with  more  than  their  na-» 
tural  quantity  of  it.  That  iron  can  be  fufpended 
in  water  by  mean^  of  ibis  gas,  is  fully  eftablifhect 
by  the  common  experiment  of  impregnating 
"Waters  with  fixed  air,  by  means  of  Nooth's  ap- 
paratus. This  acid  conftituteis  the  mineral  fpi- 
rit  of  moil  of  the  celebrated  mineral  waters,  the 
efcape  of  which  will  explain  the  change  fuch 
waters  unddrgd  when  they  contain  it  in  any  con- 
fiderable  qUaifitity.  Upon  this  principle  we  can 
eafily  underftand  how,  from  expofureto  the  open 
air  or  heat,  they  will  loofe  all  their  ftimulating  and 
invigorating  powers,  their  pungency  of  tafte,  and 
likewife  the  depofit  of  the  folid  fubftances  therein 
contained. 

From  the  volatile  nature  of  this  aerial  acid,  we 
can  underftand  the  reafon  of  the  changes  pro- 
duced every  day  upon  fuch  waters,  not  only  with 
refpeft  to  their  briflvnefs  and  clearnefs  of  appear- 
ance, but  likewife  to  the  quantities  of  fubftances 
held  in  folution  by  this  acid.  During  the  whole 
fortnight  I  remained  at  Gloucefter,  I  could  never, 
for  two  days  together,  produce  the  fame  effeft 
with  refpeQ  to  quantity,  although  the  experiments 
before-mentioned  were  repeatedly  made  after  the 
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fame  manner ;  this  could  be  owing  to  no  other 
caufe,  than  that  in  different  ftates  of  the  atmo- 
fphere  the  aerial  acid  or  fixed  air  efeaped  in 
larger  or  fmaller  quantities,  and  of  courfe  their 
folid  contents  fubfided  to  the  bottom  of  the  well, 
by  which  means  the  water  became  lefs  impreg- 
nated with  the  different  minerals. 

It  would  be  needlefs  for  me  to  mention  other 
effefts  of  this  acid;  I  ihall  therefore  conclude  this 
fubjea  in  the  words  of  Dr.  Aft*,  "That  the  dif- 
coveries  of  Dr.  Black,  Profeffor  Bewly,  Bergman, 
and  others,  have  demonftrated  the  acid  nature  of 
fixed  air,  and  have  at  laft  produced  one  uniform 
and  fimple  fyftem;  and  perhaps  have  left  us  little 
piore  to  learn  with  refpetl  to  its  properties  as  an 
agent  in  the  fo^mt^tion  of  mineral  waters." 

I  fha.ll  therefore  proceed  to  my  fecond  experi- 
inent  made  pn  the  large  fcale. 

Experiment  2d. — I  put  two  quarts  of  Glou- 
ceftcr  water  into  a  large  glafs  jar,  upon  which  I 
poured  Urpe  water,  till  it  ceafed  to  make  any 
further  cloud  OX  precipitate  ;  for  this  purpofe  a 
pint  and  a,  ha^lf  \vere  uled;  the  liquor,  after  re- 
maining twenty-four  hours,  was.  filtered,  and  the 


*  Vide  his  experiments  and  Qbfervations  on  the  waters  of  Spa 
and  Aix-Ia-ChapcUe,  page  25. 
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depofit  was  feparated  and  dried.  I  tried  moft  of 
the  precipitants  upon  the  liquor,  by  which  no 
effects  were  produced ;  a  fmall  white  cloud  how- 
ever appeared  on  the  addition  of  a  few  drops  of 
a  folution  of  filyer  in  the  nitrous  acid.  The 
precipitate,  which  was  of  a  whitifh  brown,  weighed 
forty-five  grains  and  a  half;  it  was  not  foluble  iri 
diftilled  water.  When  I  added  vitriolic  acid, 
an  efFervefcence  took  place,  owing  to  the  repa- 
ration of  the  fixed  air,  which  had  been  imbibed 
by  the  lime  ;  it  forhied  foon  after  a  white  depofit, 
infipid,  thoroughiy  infoluble,  which  proved  to  be 
felenite,  formed  by  the  uni6n  of  the  calx  with  the 
vitriolic  acid.  I  filtered  the  liquor,  to  which 
I  then  added  lixivium  Tartari,  and  produced  a, 
fine  white  precipitate,  refembling  magnefia  in  ap- 
pearance, tafte,  and  chemical  qualities ;  becaufc 
when  re-united  with  the  acid  of  vitriol,  I  obtained 
Epfom  falts :  the  M'cight  of  this  precipitate,  when 
feparated  arid  dried,  amounted  to  twelve  grains.  ■ 
•  From  this  experiment  I  concluded,  that  in  two 
quarts  of  this  water  twelve  grains  of  magnefia 
were  contained,  chiefly  fufpended  by  aerial  acid; 
becaufe,  had  it  been  fufpended  by  the  vitriolic 
g.ci4  forming  Epfom  fait,  it  would,  as  being  a  fa- 
line 
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Vint  fiibflance,  have  been  foluble  in  water  before 
5;he  vitriolic  acid  was  added. 

If  an  explanatip;!  of  the  efFefts  exhibited  in 
this  experiment  (hould  be  required,  I  would 
give  the  foHowing. — Primo,  the  precipitates  be- 
ing infoluble  in  water,  was  caufed  by  the  lime 
imbibing  the  fuperabundan%  fixed  air,  which  has 
been  fo  thoroughly  fpoken  of  before,  that  nothing 
more  can  be  neceffary  ;  the  addition  of  the  vitri- 
olic acid  caufed  an  effervefcence,  and  uniting  with 
the  lime,  formed  an  infoluble  compound,  known 
by  the  name  of  gypjum  feknite^  or  alahajler; 
^ome  portion  of  this  acid  did  combine  with  the 
precipitated  earth  of  magnefia,  and  thereby  pro- 
4uce4  a  fojuble  fak,  which  was  taken  up  by  the 
Vifater.  Upon  this,  folution,  when  the  lixivium 
of  tartar  was  poured,  another  precipitate  and  a 
Rouble  decompofition  took  place,  viz.  the  alkali 
ynited  with  the  acid  of  vitriol,  and  formed  vitri- 
olated  tartar,  while.  a.t  the  fame  time  the  fixed  air 
from  the  lixivium  attached  itfelf  to.  the  earth  of 
tnagnefia,  and  thereby  reduced  it  to  the  fame 
ftate  as  when  conibined  with  the  Glouceftcr 
vater. 

Experiment  3d. — I  put;  two.  quarts  of  Glou- 
eefler  water  into  another  jar,  fimilar  to  the  for- 
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mer.  Upon  which  I  poured  an  ounce  of  the  caufticJ 
fixed  alkali,  whereby  a  whitifh  cloud  was  formed; 
and  a  fedinient  produced,  which  was  feparated 
by  filtration  and  dried.  The  liquor  v/as  tried  by 
all  the  precipitants ;  the  Pruffian  alkali  with  an 
acid  produced  a  blue  ;  the  other  tefts  caufed  no 
change.  The  precipitate  weighed  thirteen  grains 
and  a  half,  which  were  entirely  infoluble  in 
water ;  upon  the  addition  of  vitriolic  acid  an 
cfPervefcence  arofe,  and  a  perfe6l  gypfum  was 
produced;  hence  I  was  inclined  to  conclude^ 
that  the  whole  thirteen  grains  and  a  half  feparated 
were  nothing  more  than  calcareous  earth,  partly 
felenetic,  and  partly  aerated^ 

Experiment  4th. — In  this  trial  I  pour?d  four- 
teen drachms  of  phlogifticated  alkali  upon  the 
fame  quantity  of  t]\Q  Gloucefter  water  as  in  the 
two  former  experiments;  the  precipitate  appeared 
ochreous,  which,  upon  the  addition  of  the  acid 
of  vitriol,  changed  to  a  beautiful  bright  blue; 
when  feparated  by  filtration  and  dried,  it  weighed 
nine  grains.  I  repeated  the  fame  experiment,  in 
order  to  have  double  the  quantity  of  precipitate 
for  examination.  The  powder  of  each,  mixed 
together,  weighed  nineteen  grains ;  the  whole  was 
then  put  into  a  crucible,  anci  a  ilrong  heat  ap-. 
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plied;  the  blue  colour  was  entirely  difcharged, 
and  the  powder  then  had  the  appearance  of  calx 
of  iron,  or  ochre,  and  weighed  thirteen  grains* 
i  then  tried  if  any  part  of  it  was  foluble  in  vine- 
gar, and  found  that  when  feparated  again,  it  had 
!oft  five  grains,  which  I  looked  upon  to  be  cal- 
careous or  magnefian  earth,  accidentally  preci- 
pitated by  the  alkali  made  ufe  of,  and  that  they 
were  difTolved  by  the  vinegar.  The  eight  grains 
which  were:  not  foluble  in  this  acid  proved  to  ht 
the  calx  of  iron.  I  concluded  from  this  ex- 
periment, that  in  one  gallon  of  Gloucefter  water, 
eight  or  nine  grains  of  iron  are  contained. 

I  now  come  to  fpeak  of  the  laft  experiment, 
in  which  moll  chemical  profefTors  place  the 
greateft  confidence  ;  I  mean,  that  by  diftillation 
and  evaporation;  this  is  confidered  as  the  moft 
certain  method  of  obtaining  all  the  principles 
contained  in  mineral  waters. 

Objeftions  have  been  made  to  the  ufe  of  tefts, 
as  well  as  that  of  evaporation  ;  the  former  have 
been  confidered  as  fimply  indicating  the  quality 
of  the  component  parts,  but  not  determining  the 
real  quantities  of  each.  The  procefs  of  evapo- 
ration has  been  objected  to  by  Mr.  Fourcroy, 
becaufe  that  the  aQion  of  heat  fufficient  to  eva. 
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porate  the  water,  may  produce  fenfible  ef?e6l& 
upon  the  principles  therein  contained,  and  there- 
by render  the  refidium  diffimilar  to  the  com- 
pounds originally  exifting  in  it.  As  both  thefe 
methods  were  made  ufe  of  in  this  analyfis,  we 
may  be  able  to  judge  with  greater  certainty,  both, 
of  the  qualities  and  quantities  of  the  component, 
parts  of  the  Glouceitcr  water. 

Experiment  5th. — Two  quarts  of  this  quarter 
were  poured  into  a,  glafs  retort,  and  diftilled  to. 
within  five  ounces,  to  drynefs,  nothing  volatile 
pafled  through  the  jun6lure  of  the  retort  and  re- 
ceiver. During  this,  operation  I  obferved  the 
following  phenomen?L:  foon  after  the  heat  was 
applied,  the  feparation  of  air  was  vifible  by  the 
numerous  bubbles  emitted ;  a  pellicle  was  foon 
formed  on  the  furface  of  the  water,  which  aftei;. 
encreafing  gradually,  began  to  break  and.  fall, 
down  to  the  bottom  of  the  veffel.  This  was  no- 
thing more  than  the  different  earths  rendered 
infoluble  in  the  water,  from  their  being  deprived 
of  their  aeral  acid. 

The  liquor  which  was  diftilled  over  into  the 
receiver  was  perfe£ily  tranfparent  and  infipid 
it  was  tried  by  all  the  precipitants,  and  no  effeft 
or  change  whatever  produced.  Three  parts  were 
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then  evaporated  away,  the  remainder  was  fet  by 
in  a  cold  place,  in  order  to  fee  whether  any  cryf- 
talization  would  enfue ;  it  remained  there  a  whole 
night,  and  no  change  was  obferved ;  in  (hort,  the 
water  was  fo  pure  that  it  might  be  ufed  for  the 
niceft  experiments,  like  other  diftilled  water  pre- 
pared for  the  purpofe.  I  next  examined  the 
liquor  and  powder  remaining  at  the  bottom  of  the 
retort ;  the  powder  was  of  a  brown  colour,  and 
weighed  thirty-five  grains;  the  fix  ounces  of 
liquid  were  high  coloured  when  filtered,  and  very 
faline,  containing  a  neutral  fait,  the  acid  of  which 
proved  to  be  the  vitriolic  ;  for  when  I  put  a  few 
(drops  of  it  into  diftille4  water,  and  then  added, 
one  drop  of  a  folution  of  mercury  in  the  nitrous 
acid,  a  turbith  mineral  was  produced  :  the  alka- 
]iine  fubftance  proved  to  ^e  earth  of  magnefia,  be- 
caufe,  en  the  addition  of  lixivium  tartari  to  a  few 
drops  put  into  diftilled  water,  a  white  magnefia 
was  produced  ;  the  remaining  liquor  was  then 
ftill  further  evaporated  till  reduced  to  one  ounce, 
which  when  fet  by  to  cryftalize,  yielded  of  Ep- 
fom  fait  fifteen  grains. 

The  powder  was  next  the  objeft  of  examina- 
tion. Upon  this  I  poured  two  ounces  of  fpirit  of 
wine  highly  reBified ;  the  vefTel  was  ftaken  and 
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well  flopped;  the  liquor  after  Laving  flood  fomc^ 
hours  was  filtered,  J  then  weighed  the  refiduun^ 
which  M'as  nor  foluble  in  fpirits  of  wine,  and 
found  that  it  had  loft  nothing  in  weight ;  from 
\vhich  I  was  certain,  that  although  this  water  con- 
tained calcareous  earth  and  magnefia,  yet  they, 
were  not  combined  with  the  muriatic  acid,  be- 
caufe  each  of  thefe  earths^  when  neiitralized  by 
this  acid,  are  foluble  in  fpirits  of  wine,  although 
not  When  combined  with  the  vitriolic.  This  h 
an.  additional  reafon  in  favour  of  the  prefence  of 
the  vitriolic  aci4. 

Upon  this  I  next  poured  boiling  diftilled  wai- 
ter, which  I  fuffered  to  remain  a  whole  night 
the  powder  when  feparated  was  not  diminifliedjf 
the  liquor  when  filtered  waa  nearly  infipid;  i% 
was  afterwards,  evaporated,  and  no  cryftalizatioix 
appeared ;  hence  there  was  reafon  to  fuppjofe  that 
no  faline  fubftances  were  taken  up  from,  the  pow- 
der in  this  operation.  I  was  from  this  circumfta.nce 
certain  that  what  rema.ine4  va,s  of  ^n  earthy  na- 
ture ;  and  on  account  o|"  its  brown  colour,  and 
the  refult  of  fome  former  experiments,  I  had  no. 
doubt  of  iron  entering  into  this  compofition. 
I  next  digefled  it  with  a  gentle  heat  in  diftUkd 
vinegar;  (.he  greateft  part/)f  it  was  then  dilTolyedn. 
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"the  fblution  when  filtered  was  next  examined 
by  means  of  the  acid  of  vitriol,  by  which  I  ob- 
tained a  felenite,  formed  by  the  union  of  the 
vitriolic  acid  with  the  chalk,  and  Epfom  fait, 
formed  by  the  union  of  the  earth  of  magnefia 
with  the  vitriolic,  which  as  being  foluble  was 
held  in  folution  in  the  liquor  above.  Thefe  were 
both  examined  apart;  from  the  one  I  obtained  of 
magnefia  twelve  grains,  and  the  others  of  calcare- 
ous earth  fifteen  grains. 

The  powder  which  remained  infoluble  in  the 
acetous  acid  weighed  four  grains,  which  proved 
to  be  calx  of  iron*. 

I  have  now  related  to  my  readers  the  refult  of 
all  my  experiments,  and  hope  that  if  there  are  any 
inaccuracies  in  the  conclufions  drawn  therefrom, 
they  will  be  viewed  with  an  eye  of  candour,  and 
attributed  to  the  fhortnefs  of  the  time  allotted  mc 
for  my  undertaking. 

From  the  general  experiments  I  think  it  will 
appear  demonftrated,  that  in  this  water  are  con- 
tained fixed  air,  calcareous  earth,  magnefia  and 
iron ;  and  from  my  experiments  when  iTiade  up- 
on the  larger  fcale,  I  think  that  thefe  fubftanccs 
exift  in  the  following  quantities  in  each  gallon  of 
thii  water. 
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Of  fixed  air,  or  acidulous  gas,  by  meafure  28  02. 

Calcareous  earth  combined  with  the  fame  30  grs* 
Aerated  magnefia       -       -  -  24 

Aerated  iron  -       ^  -  8 

Epfom  fait  ^  -  -  30 

I  cannot  conclude  the  analyfis  without  coiiii 
paring  the  Gloucefter  water  to  thofe  fituated 
near  the  German  Spa.  They  all  contain  the 
fame  materials,  except  that  in  the  latter  a  fmall 
portion  of  mineral  alkali  dnd  fea  fait  are  com- 
bined, which  I  have  not  been  able  to  difcover  in 
any  of  my  experiments  upon  the  former.  It  has 
been  fliewn  by  others  from  their  analyfis,  that  a 
larger  (quantity  of  fixed  air  is  prefent  in  them 
than  in  the  one  fubmitted  to  my  examination. 

Upon  the  whole,  there  appears  a  great  fimili- 
tude  between  them  in  their  other  contents  ;  and 
that  where  benefit  is  to  be  expelled  from  the  one, 
it  may  alfo  be  hoped  for  in  the  other. 

I  fhall  now  conclude  this  part  of  my  treatife, 
and  in  the  next  chapter  confider  the  various 
difeafes  in  which  this  water  ma^  be  of  fervice. 
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CHAP*  III 


N  this  part  of  my  treatife  it  was  my  intentioJi 
to  have  confined  myfelf  to  merely  giving  an  ac- 
count of  the  difeafes  in  which  this  mineral  Water 
may  be  of  fervice ;  but,  with  the  permiffion  of 
my  readers,  I  muft  beg  leave  firft  to  dwell  a  fhort 
time  upon  the  ufe  and  abufe  of  mineral  waters  in 
general. 

In  the  fame  manner  as  the  fame  of  men  haa 
often  encreafed  or  decreafed  from  trivial  acci- 
dents, fo  likewife  have  fome  medicines  frequently 
acquired  very  high  repute  without  poffeffing  any 
real  or  effential  merit ;  while  others  of  genuine, 
v/orth  have,  owing  to  mifapplication,  or  falfe 
conclufions  drawn  from  their  operations,  fallen 
into  difrepute.  Thus  the  public  have,  I  believe, 
often  been  deprived  of  very  valuable  remedies 
by  too  rafh  and  imprudent  ufe  of  them  at  fiift  ; 
but  in  no  inftance  is  this. more  fully  exemplified 
than  in  the  drinking  of  mineral  waters;  in  thefe, 
as  in  many  other  inftances  ofsiuman  life,  the  no- 
bleft  bounties  of  nature  are  often  abufed* 
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The  greater  part  of  mankind  are,  I  am  forry* 
to  own,  too  fond  of  being  their  own  phyficians  at 
all  times,  and  at  the  beginning  of  moft  difeafes; 
till,  after  tampering  with  their  conftitutions  for  a 
length  of  time,  the  difeafe  has  gained  fuch  power 
that  medical  advice  comes  too  late,  and  death  is 
the  eflTedt  of  their  folly/ 

With  refpeft  to  the  drinking  of  mineral  or 
chalybeate  waters,  men  in  general  will  be  go- 
verned by  their  oWn  opinions,  or  thofe  of  theif 
friends,  who,  for  want  of  company,  will  often- 
times inconfiderately  induce  them  to  follow  thjeir 
examples  ;  by  which  imprudence  many,  who  iri 
health  having  w*ahtonly  tried  the  e:iperiment, 
have  produced  violent  acute  difeafes,  or  fown 
the  feeds  of  fdme  inveterate  chronic  difordef, 
and  be  obliged  to  drag  on  a  wretched  and  rai- 
ferable  exiftence  to  the  remainder  of  their  days. 
One  C£iuf&  then  of  a  mineral  water's  not  gaining 
the  credit  it  may  deferve,  is  the  drinking  of  it 
without  previous  medical  advice  ;  furely  then  if 
behoves  every  one  to  pay  attention  to  this  cir- 
cumftance,  and  never  to  fuffer  himfelf  to  be  led 
away  by  the  importunities  of  his  friends.  Me- 
dical men  there  are,  beyond  all  doubt,  who  from' 
having  no  faith  in  the  ufe  of  fuch  waters,  c»r  any 
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native  chalybeate  yet  known,  may  in  fome  mea- 
fure  diffuade  their  patients  from  frequenting  fuch 
places;  but  thefe  men  I  would  advife  my  readers  to 
aflc  this  fimple  and  plain  queftion,  viz.  Can  any 
harm,  in  certain  cafes,  be  derived  from  the  ufe  of 
them  ?  if  they  are  anfwered  in  the  negative,  I  then 
leave  it  to  their  own  difcretion,  which  ought  to 
guide  them,  to  give  fuch  waters  a  fair  trial  be- 
fore they  condemn  them. 

A  fecond  caufe  of  mineral  waters  either  gain- 
ing or  lofing  credit,  is  the  manner  of  taking  them, 
as  it  refpefts  the  quantity  or  frequency  of  ufe  ; 
for,  as  they  are  generally  to  be  ufed  only  in  chro- 
nic difeafes,  moft  of  which  have  exifted  for  a 
long  while,  the  effeft  of  habit  is  with  difficulty 
overcome ;  a^  people,  not  aware  of  this  circum- 
ftance,  are  unwilling  to  give  them  a  fair  trial, 
either  through  ignorance  or  impatience ;  by 
which  means  fuch  waters  have  often  fallen  into 
difcredit.  Upon  this  fubjefl  Dr.  Oliver  makes 
a  very  juft  obfervation  :  *f  Patients  (he  fays)  in- 
ftead  of  following  the  rules  laid  down  for  their 
condu6l,  torment  themfelves  continually  with 
doubts  and  fcruples  :  by  barkening  to  the  opi- 
nion of  every  pretender,  they  come  to  have  none 
of  their  own  to  aft  by.    They  trifle  away  their 
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whole  time  after  a  fruitlefs  fearch  after  what  they; 
Ihould  do,  inftead  of  doing  what  they  ought,  till 
at  laft,  finding  they  receive  no  benefit,  or  are 
worfe  tlian  when  they  came,  they  condemn  th,e 
waters,  and  quit  them  in  difguft." 

There  is  an  oppofite  abfurdity,  of  which  daily 
inftances  may  be  feen,  from  a  ludicrous  idea  that 
too  great  a  pari:  of  the  world  entertain,  I  mean  the 
impofTibility  of  having  too  much  of  a  good  thing; 
hence  the  bleflSngs  of  life  too  frequently  become 
the  fources  of  mifery  :  thus,  although  the  drunk- 
ard  inay  at  the  latter  part  of  his  days  condemn 
the  generous  juice  of  the  grape  ;  yet  I  believe  no 
one  will  deny  that  wine,  which  may  deftroy  the 
intemperate  inan,  is  adapted  for  the  fupport  of 
life,  when  iifed  with  moderation  and  judgment. 

Other  caufes  there  are  wtiich  may  be  of  dif- 
advantage  to  watering-places— the  want  of  good 
regulations  in  exercife,  diet,  fleep,  and  public 
amufements.  With  refpedl  to  the  latter,  I  fiiall 
fay  a  few  words,  and  pafs  over  the  three  former, 
until  I  come  to  fpeak  of  the  regimen,  which  I 
would  wifh  to  lay  down  for  the  ufe  of  invalids  re- 
forting  to  this  mineral  fpring. 

Although  it  is  by  no  means  ihy  defire  to  de- 
preciate  the  medicinal  properties  of  mineral 
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WerS;  nor  do  I  think  that  the  minds  of  people 
fi-equenting  thel'e  places,  are  neceffarily  afteaed 
with  diragreeable  and  painful  anxieties  (which 
however  may  frequently  be  the  cafe),  yet  I  have 
no  doubt,  and  it  i§  univerfally  allowed,  that  me- 
dicines of  the  greateft  virtue  would  often  fail, 
were  there  not  means  to  diven  arid  amufe  the 
mind,  and  thereby  affifl:  thern  in  their  operation. 

This  obfervation  is  not  confined  to  the  hypo- 
chondriac alone,  but  is  equally  applicable  to  in- 
validij  in  general.  Many  there  are  who^  from 
A^ant  of  employment,  Would  pafs  their  time  in 
fucli  a  ftate  of  infipid  inadivity,  that  the  ftimu- 
lating  and  coirdial  powers  of  a  mineral  water 
•\t'ould  foon  "ceafe,  and  thereby  lofe  theiir  eiBcacy, 
were  it  not  for  the  exhilerating  infllience  of  piab- 
lic  amufements.  Although  I  am  fuch  an  ad- 
vocate in  their  favour,  yet  I  muft  acknowledge 
that  unlefs  they  are  fo  well  regulated  as  to  pre- 
vent excefs,  the  whole  t>f  the  intentions  would  be 
fru  lira  ted. 

The  city  of  Gloucefter  and  its  environs  are  fo 
well  known,  that  it  is  unneceffary  for  mie  to  add  to 
what  is  already  mentioned  in  ray  firft  chapter, 
owing  to  its  being  furrounded  with  beautiful  hills 
atid  vallies ;  the  rides  and  walks  are  numerous 
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and  delightful ;  the  town  has  agreeable  amufe- 
ments ;  public  breakfafts  twice  a  week  during 
the  feafon  ;  balls,  concerts,  and  a  theatre. 

From  the  chemical  analyfis  given  in  the  pre* 
ceding  chapter,  we  find  that  this  fpring  contains 
a  confiderable  quantity  of  fixed  air,  iron,  calca- 
reous earth  combined  with  acidulous  gas,  mag- 
nefia,  and  Epfom  falts ;  hence  it  may,  with  pro- 
priety, be  called  a  native  chalybeate  water.  My 
next  objesft  will  be  to  inform  my  readers  of  the 
difeafes  in  which  this  water  may  be  ferviceable, 
I  ftiall  for  this  purpofe  mention  the  virtues  which 
each  of  the  conftituent  parts  of  this  water  poflef^ 
in  their  feparate  ftate,  beginning  with  iron. 

This  valuable  metal  has  long  been  known  in 
the  praftice  of  phyfic,  for  its  great  utility  in  a 
number  of  difeafes,  proceeding  from  laxity  of 
fibres,  and  in  local  as  well  as  general  debility.  It 
has  very  properly  been  ranked  under  the  clafs 
of  tonics,  among  which  it  ftands  almoft  the  firft, 
and  is  ufed  only  in  chronic  difeafes  depending 
upon  fuch  caufes.  Here  it  may  be  neceffary  to 
explain  the  "tr(^  of  two  technical  terms  in  the 
fcience  of  medicine.  Chronic  is  a  term  derived 
from  the  Greek  word  r  chronos,  fignify- 

ing  time ;    comprehending,  therefore,  difeafes 
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which  have  been  of  long  ftanding,  and  in  which 
there  is  not  immediate  imminent  danger,  in  order 
to  diftinguifli  them  from  the  oppofite  difeafes 
called  acute ;  of  which  kind  are  fevers,  pleurifies, 
inflammations,  &c.  &c.  by  which  the  fick  are  ge- 
nerally confined  to  their  beds,  and  their  difeafes 
terminate,  either  favourably  or  unfavourably,  in 
the  fpace  of  a  few  days :  in  thefe  the  pulfe  is 
generally  full,  quick,  and  throbbing,  and  eva- 
cuations are  neceffary  ;  in  the  former,  raufcular 
motion  is  performed  with  difficulty ;  the  pulfe 
is  languid  and  feeble,  and  general  debility  pre- 
vails. Hence,  in  chronic  difeafes  ftrengthen- 
ing  remedies  are  required;  and  as  the  ftrength 
of  mufcular  parts  is  fuppofed  to  depend  much 
upon  the  tenfion  of  their  fibres,  fuch  remedies  as 
prod>4ce  that  effed;  are  called  tonics. 

This  metal  is.  almoft  the  only  one  which  is  not 
virulent ;  it  is.  often  ordered  in  prefcriptions  in 
every  fhape,  both  that  of  its  metallic  ftate,  and 
that  of  its  calciformed;  by  which  is  meant,  iron 
'  .in  the  ftate  of  ruft.  It  is  alfo  ufed  when  united 
with  an  acid,  whiqh  is  one  ot  the  moft  common 
principles  that  keeps  it  fufpended  in  mineral 
.waters.  The  great  advantage  certainly  proceeds 
from  its  tonic  and  ftrengthening  qualities.  It 
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produces  a  flight  and  gentle  irritation  oF  the 
fibres,  and  thereby  the  fenfible  organ  of  the 
body  on  which  it  may  aft  are  conftringed,  and  an 
additional  force  and  elafticity  necefFarily  pro- 
duced.   By  it^  being  applied  immediately  to  the 
fibres  and  veflels  of  the  ftomach  and  intellines, 
the  moft  falutary  effefts  are  produced  in  thofe 
difeafes  which  are  derived  from  the  inaftivity  of 
the  digeftive  organs;  fpr  which  reafon  it  is  ?i 
remedy  oftentimes  given  in  cafes  of  dyfpeptia, 
or  indigeftion,  and  lofs  of  appetite,  attended  with 
crudities  and  flatulencies.     Dr.  Cull-en,  in  his 
excellent  book  entitled  his  LeQures  upon  the. 
Materia  Medica,  fpeaks  thus"  highly  in  favour  of 
the  virtues  of  iron,  viz.  V  In  all  cafes  of  laxity 
and  debility,  and  in  obftru8.ions  and  flownefs 
proceeding  from  thefe  caufes,  iron  is  employed, 
though  other  fimple  aftringents  might  alfo  an- 
fwer  the  e{Feft.    Here  we  ought  to  be  aware  of 
too  fudden  an  a.fl;riQiion,  which  might  be  attended 
with  bad  confequences ;  and,  therefore,  in  ex- 
hibiting it  in  thefe  cafes,  we  fliould  give  it  in 
fmall  dofes,  and  trufl:  to  length  of  time  for  a 
cure  ;  and  by  this  means  we  fliall  avoid  thofe 
inconveniencies  of  which  phyficians  often  com- 
plain in  their  preparations  of  iron, 
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f  Mineral  waters  often  produce  cures  which' 
we  in  vain  attempt  to  perform  by  the  combina- 
tions in  our  fhops,  even  although  thefe  waters 
contain  nothing  but  iron.  This  is  manifeftly 
owing  to  the  weaknefs  of  the  dofe  ;  in  proof  of 
which  we  find,  that  the  ftrongly  impregnated 
waters  feldom  anfwer  fo  well  as  thofe  weak  cries 
we  commonly  rejeft." 

This  therefore  is  a  ftrong  argujnent  in  favour 
of  what  I  alTerted  in  the  former  part  of  this  chap- 
ter, with  refpeft  to  the  patience  neceflary  for  in- 
valids, in  order  that  fair  trials  might  be  made  of 
the  utility  of  the  water  in  queftion.  They  are 
not  to  go  away  diflatisfied  on  account  of  their 
having  derived  no  benefit  in  the  fpace  of  a  week 
or  a  fortnight;  but  fhould  confider,  that  where 
difeafes  have  continued  for  a  length  of  time,  the 
effefts  of  habit  are  not  fo  eafily  and  fpeedily  re- 
moved. 

Hitherto  I  have  only  mentioned  the  local  dif- 
eafes of  the  ilomach  and  inteftines,  in  which  this, 
tonic  is  ferviceable;  it  now  remains  for  me  to 
fpeak  or  thofe  by  which  the  whole  conflitution  is. 
affefted.  I  have  before  faid,  that  in  all  cafes  at- 
tended with  inflammation,  chalybeates  are  pro- 
hibited ;  but  there  feems  to  be  an  exception  in 
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one  cafe,  I  mean  that  of  an  intermittent  fever; 
and  even  here  fuch  remedies  are  given  in  the  in-, 
termediate  days  only ;  and  under  fuch  regula- 
tions I  have  no  doubt  but  iron  has  been  admini- 
llered  with  advantage.  1  by  no  means  here  wifti 
to  fee  underfLood  to  fay,  that  I  would  recom- 
jnend  patients  labouring  under  tertian  or  quartan 
agues  to  watering-places,  in  order  to  drink  a 
chalybeate ;  yet,  fhould  they  accidentally  refide 
in  thofe  places,  I  fhould  be  tempted  to  order 
them  a  trial. 

In  cafes  of  general  debility,  produced  by  fe- 
vers, and  remaining  long  after  the  difeafe  has 
ceafed,  I  would  recommend,  in  the  mofl  earnefl; 
manner,  the  ufe  of  fuch  a  water  as  that  of  Glou- 
cefter ;  by  which,  ifitaffirftbe  taken  in  fmall 
quantities,  and  repeated  twice  a  day  together, 
with  moderate  exercife  and  free  falubrious  air, 
a  conftitution  previoufly  debilitated  would  in  3k. 
Ihort  time  be  firmly  re-eflabliflied. 

As  nervous  difeafes  of  all  denominations  gCr 
nerally  arile  from  debility,  which  by  producing 
irritability,  is  the  caufe  of  them,  I  would  recom- 
mend the  ufe  of  the  chalybeate,  which  is  now 
the  obje6l  of  our  enquiry,  to  the  attention  of 
thofe  affe£led  with  fuch  diforders. 

Under 
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Under  nervous  difeafes  are  to  be  confidered 
paralytic  affeftions  of  all  kinds,  after  they  have 
continued  for  fome  time.  All  cafes  of  tremor, 
depending  on  de-hility,  which  too  often  arife 
from  the  improper  and  free  ufe  of  coffee,  tea, 
tobacco,  &c.  all  thofe  of  languor,  particularly 
when  approaching  to  fyncope  or  fainting,  and 
likewife  indigeltion,  attended  with  naufea,  fick- 
nefs,  inflation,  eruftation,  &c.  Clorofis,  which 
is  always  a  difeafe  of  the  afthenic  kind,  and  con- 
fequently  attended  w'ith  nervous  fymptoms,  has 
been  ranked  by  Dr.  Cullen,  in  his  Nofology,  un- 
der the  clafs  of  neurofes,  or  nervous  dilorders. 
This  difeafe  is  generally  attended  with  fuch  a 
confiderable  laxity  and  flacidity  of  the  whole 
fyftem,  that  in  no  one  cafe  is  the  ufe  of  tonic  re- 
medies more  fully  indicated,  or  are  the  falutary 
effefls  of  chalybeates  more  fully  demonftrated 
than  in  this  difeafe  :  to  fuch,  then,  I  have  no 
doubt  but  the  frequent  ufe  of  this  chalybeate  may 
be  of  fervice. 

It  may  be  here  proper  to  fay  a  few  words  with 
refped:  to  the  ufe  of  this  water  in  other  female 
complaints,  which  are  not  ranked  in  the  fame 
clafs  of  difeafes;  particularly  where  the  men- 
ftrual  flux  may  have  Ueen  either  retarded  or  im- 
moderately 


(    62  ) 

moderately  encreafed.    In  the  former,  when  the 
patient  is  afFeded  with  fluggifhnefs,  laflitude  and 
debility,  with  various  fymptoms  of  indigeftion  ; 
when  the  face  lofes  its  vivid  colour,  becomes 
pale  and  flaccid,  and  the  breathing  ig  hurried  by 
quick  and  laborious  motion  of  the  body,  and  the 
heart  is  liable  to  palpitation,  and  fyhcope,  o^ 
fainting,  when  attended  with  head-ache  and  pains 
of  the  back,  there  can  be  little  doubt  that  fu<?h  a 
fupprefTion  depends  upon  a  general  laxity  and 
debiHty  of  the  conftitution,  which  thereby  pro- 
duces a  weaker  a£lion  of  the  vefTels  of  the  uterus: 
in  fuch  a  cafe,  the  propriety  of  the  ufe  of  the 
Gloucefter  water  is  evident,  becaufe,  in  addition 
to  the  chalybeate  principle,  there  is  joined  a  gaf- 
cous  fpirit,  pofTefling  fuch  ftimulating  and  in- 
vigorating powers,  as  may  fo  reftore  the  tone  and 
fenfibility  of  the  vefTels,  that  fuch  an  obflru6lion 
may  be  expefted  foon  to  be  removed. 

We  next  come  to  treat  of  the  oppofite  difeafe, 
namely,  the  immoderate  flow  of  the  menfes, 
which  may  proceed  from  too  oppofite  caufes,  viz, 
that  of  too  great  an  aftion  of  the  v^ffels  of  the 
uterus,  depending  upon  inflammation,  in  which 
the  ufe  of  chalybeates  would  be  imprudent ;  or 
from  too  great  a  laxity  of  the  exhalcnt  veffels,  by 
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wTiich  means  fuch  an  evacuation  often  takes 
place,  as  to  debilitate  the  whole  conftitutix),n  at 
large:  in  fuch  cafes  chalybeates  and  mineral 
waters  may  not  only  be  ufed  with  fafety,  but 
great  relief  may  be  reafonably  expefted. 

There  is  one  more  difeafe  to  which  females  are 
liable,  I  mean  the  fluor  albus.  This  from  all  its 
various  fymptoms,  and  from  its  arifing  from  al- 
moft  the  fame  caufes,  which  produce  an  immo- 
derate flow  of  the  menfes,  inclines  me  to  fup- 
pofe  that  a  laxity  of  the  extreme  veffels  of  the 
uterus  is  its  proximate  caufe,  which,  in  great 
meafure,  explains  why  it  fo  often  follows  or 
attends  the  difeafe  above  rnentioned.  As  the 
effefts  of  this  are  fo  fimilar  to  thofe  in  the  former, 
particularly  the  debility  prevailing  in  the  func- 
tions of  the  ftomach,  I  have  no  doubt  but  the 
fame  method  af  cure  is  to  be  attempted,  only 
with  lefs  referve  with  refpedt  to  the  ufe  of  aftrin- 
gent  and  tonic  remedies ;  hence,  in  fuch  a  cafe, 
chalybeate  waters  may  be  ufed  with  lefs  fear,  and 
with  greater  profpecfl  of  benefit. 

Almoft  all  the  difeafes  called  fpafmodic,  are  to 
Ijae  enumerated  in  the  catalogue  of  nervous*. 


*  Under  this  title  Dr.  Cullcn  comprehends  all  the  difeafes 
which  confift  in  motu  abnormi ;  that  is,  in  a  preternatural 
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All  thefe  depend  upon  either  fome.unnatural 
ritating  caufes,  fuch  as  external  injuries,  pain,  den- 
tition, worms,  the  exhibitions  of  poifons,  crudities 
in  the  ftomach,  &c.  or^  upon  a  certain  ftate  of 
the  nervous  fyftem -called  irritability,  by  which  it 
is  praeternaturally  liable  to  be  affeded  with  the 
mon:  gentle,  fimple,  and  common  irritations,  to 
which  we  are  hourly  expofed;  and  fuch  as  did 
not  previou-fly  affeft  us  when  i,n  a  ftate  of  health. 

As  thofe  difeafes,  depending  on  external  caufes, 
are  removed  when  fuch  caufes  have  ceafed,  they 
are  not  conlidered  as  belonging  to  this  clafs  of 
difeafes  ;  I  fliall  therefore  not  make  any  com- 
ment upon  them  in  this  treatife.  I  fhajl  mention 
thofe  only  which  arife  from  the  irritability  of  the 
nervous  fyilem,  which  becoming  conftitutionak 
difeafes,  more  ftriftly  are  to  be  called  nervous* 
Thefe  are  convulfions,  St.  Vitus's  dance,  epilepfy; 
which  latter,  if  it  is  not  owing  (as  it  ijs  too  often 
the  cafe  i  to  original  cojiformation,  but  has  been 
brought  on  in  the  courfe  of  life,  and  hot  been  of 
too  long  a  continuation^  may  admit  of  relief  from 
tonic  medicines.    Much  in  my  opinion  may  be 


ftate  of  the  contraftion  and  motion  of  the  mufcular  or  moving 
fibres  in  any  part  of  the  body.    Vide  vol.  3d.  page  275. 
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done  to  prevent  and  obviate  the  ill  effcQs  of 
the  difeafe,  by  a  continued  drinking  of  chaly- 
beates. 

The  remaining  fpafmodic  difeafes  are  pal- 
pitations of  the  heart,  afthmas,  pyrofis^  or  water* 
brafli,  hyfteria,  cholera,  diarrhaea,  and  all  bilious 
complaints  when  free  from  fever.  With  refpeft 
to  the  two  latter  difeafes,  I  by  no  means  advife 
my  readers  to  ufe  fuch  waters  while  they  are  la- 
bouring under  them ;  but  am  fully  convinced 
they  may  be  ufed,  with  the  greateft  propriety,  as 
foon  as  they  are  in  fome  meafure  recovered; 
by  which  means  a  fpeedy  relapfe,  which  too  com- 
monly happens,  may  be  prevented. 

I  come  now  to  point  out  the  remaining  chronic 
difeafes  in  which  chalybeate  waters  may  be  of  fer- 
Vice,  and  in  which  I  believe  more  real  benefit 
is  to  be  expefted.  Thefe  are  chiefly  clafTed  un- 
d!fer  the  name  of  Cachexiae*,  fuch  as  tabes,  pro- 
ducing emaciations,  heftic  fevers,  ephidrofis,  or 
pJrofufe  fweatings,  dropfies  of  all  kinds,  whether 
anafarca,  afcites,  or  hydrothcrax,  fcrophula, 
fcorbutus,  and  jaundice. 

Dropfies  almoft  univerfally  depend  upon  debi- 
lity, too  often  brought  on  from  improper  modes 

*  Derived  from  the  Greek  X'^X'^'it  mains,  bad,  and  jIk, 
confuetudo,  habit. 
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of  living ;  ^nd  is  a  difeafe  to  which  the  humaii 
frame  is  moft  fubjeft.  It  may  arife  from  twd 
different  phyfiological  caufes,  viz.  a  laxity  of 
the  exhalent  veffels,  by  which  fo  mach  water 
will  be  poured  out  into  the  different  cavities  of 
the  animal  frame,  that  the  abforbents  may  not 
be  able  to  perform  their  office ;  hence  the 
fluid  will  accumulate :  or  although  thefe  vef- 
fels  may  not  exhale  too  muchj  yet  the  abfor- 
bents may  be  fd  far  advanced  in  a  flate  of  re- 
laxation^  that  they  cannot  take  up  the  ordinary 
quantity  thus  poured  out ;  hence  too  caufes  may 
be  conjoined;  and  as  debility  will  produce  thefe 
two  effefts,  it  becomes  too  generally  In  incurable 
caufe  of  dropfy.  Surely,  then,  in  fuch  a  difeafe, 
tonic  remedies  are  to  be  ufed ;  arid  I  know  fronni 
my  own  experience,  that  where  thofe  of  the 
ftrongeft  have  failed,  the  adminiftration  of  mi- 
neral waters,  containing  very  fmall  quantities  of 
iron,  has  often  produced  the  moft  happy  eflfefls. 

With  refpeft  to  fcrophula,  or  king's  evil,  I 
fhall  only  make  an  bbfervatioh  or  two;  This 
difeafe  feems  particularly  connefted  with  de- 
bility ;  and  experience  fliews  us,  that  the  more 
the  conftitution  of  children  and  others  is  invigo- 
rated, the  malady  in  proportion  decreafes.  Thi^ 

water. 


(    6y  ) 

Vater,  as  a  chalybeate,  may  be  ferviceable  in  thh 
difeafe,  by  the  power  it  poflTeffes  befides,  as  a 
general  ftimulus,  by  which  it  may  pervade  the 
lymphatic  fyllem,  difburden  obftrufted  glands  in 
remote  parts,  encreafe  a  fecretion  from  the  in- 
teliinal  glands,  and  thereby  difcufs  glandular  tu- 
mours in  ail  parts  of  the  fyllem.  There  is  like- 
wife  i-eafon  to  believe,  that  the  external  applica- 
tion of  this  water,  when  tepid,  may  be  of  fervice 
in  the  healing  of  fcrophulous  ulcers. 

Since  the  ingenious  treatife  upon  fcurvy  and 
putrid  fevers,  publiflied  a  few  years  fince  by  Dr. 
Millriian,  wherein  he  has  ufed  fuch  ftrong  ar- 
guments to  overthrow  ithe  opinion,  that  thefe 
difeafes  depend  upon  any  natural  tendency  of 
the  fluids  to  putrefaftion,  and  to  prore  that  their 
caufes  arife  t"rom  a  deficiency  in  the  moving  pow- 
ers ;  1  have  little  doubt  of  the  efficacy  of  chaly- 
beates,  not  only  towards  curing,  but  alfo  towards 
preventing  fuch  inveterate  difeafes^  formerly  too 
pi'evailing  where  a  confiderable  number  of  peo- 
ple were  confined  together. 

Having  mentioned  all  the  effe61s  of  iron  as  a 
chalybeate,  the  next  thing  that  falls  under  my 
tbnfideration  is  fixed  air ;  the  efFefts  of  which^ 
when  introduced  into  the  conftitution  by  means 

of 
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fuch  as  frequently  attend  them  in  a  ftate  of  atony; 
From  this  view,  the  general  indication  of  cure 
muft  be  to  reftore  the  aftivity  and  vigour  of  the 
vital  principle  in  the  part  *  ;  and  there  is  reafon 
to  affert,  that  chalybeates  and  ftimulants  will  be 
of  fervice  in  this  difeafe. 

By  fo  general  and  univerfal  a  ftimulus  as  fixed 
air,  all  the  fedretions  and  excretions  are  kept  in 
a  proper  balance,  provided  not  improperly  ufed, 
by  which  means  the  perfpiration  is  conftantly 
preferved.  There  is  reafon,  therefore,  to  fup- 
pofe,  that  in  cafes  of  leprofy,  and  other  obftinate 
cutaneous  diforders,  if  this  water  is  ufed  in  a 
regular  manner,  it  may  not  only  often  give  con- 
fiderable  relief,  but  eradicate  the  difeafe. 

I  come  now  to  fpeak  of  the  antifeptic  qualities 
of  fixed  air.  Although  this  air,  when  taken  co- 
pioufly  into  the  lungs  by  means  of  infpirationj 
proves  to  be  a  moft  immediate  and  powerful 
poifon  ;  yet,  when  received  into  the  ftomach  and 
inteftines,  great  benefit  has  been  received.  This 
air  has  been  confidered  by  Dr.  Hales,  as  the 
principle  which  cements  the  folid  particles  of 
animal  bodies  together;  and  Dn  Macbride  en- 

*  Vide  Dr.  Cullen's  Firft  Lines  of  the  Pradice  of  Phyfic, 
p.       vol.  2d, 
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deavoufs  further  to  fliew,  that  without  the  extri- 
cation of  this  air,  no  putrefaaion  can  happen ; 
and  that  even  by  the  abforption  of  it,  putrefied 
fubftances  may  be  correff-ed  and  rendered  fweet. 
Having  expofed  putrid  matters  to  the  vapours 
arifmg  from  fermenting  mixtures  which  gene- 
rated this  acid,  he  found  the  putrid  quality  was 
deftroyed  ;  and  hence  he  confiders  this  air  as  a 
powerful  antifeptic.  Fixed  air,  when  received 
into  the  body,  has  always  been  ranked  as  the  firft 
antifeptic,  in  cafes  of  violent  fcurvy  and  putrid 
difeafes ;  and  when  it  enters  into  the  combination 
of  water,  or  other  liquors,  it  not  only  has  an  an- 
tifeptic power,  but  a£ls  alfo  as  a  ftrengthening  and 
corroborating  medicine. 

That  great  benefit  has  been  received  by  peo- 
ple labouring  under  violent  fcorbutic  afFeftions, 
appears  evident  from  the  beneficial  effefts  of 
fpruce  beer,  when  taken  freely  upon  long  voy- 
ages ;  of  which  we  have  many  inftances  related 
by  Captain  Cook,  and  others. 

Various  have  been  the  means  of  exhibiting  this 
valuable  medicine  internally.  One  of  the  belt 
methods  made  ufe  of  in  this  country,  is  that  by 
means  of  Mr.  Nooth's  apparatus  for  making  ar-: 
tifii;ial  mineral  waters,   which  is  now  fo  well 
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underftood  as  to  require  from  me  no  explana- 
tion. 

From  thefe  and  other  circumftances  we  have 
reafon  to  believe,  that  t-ofe  waters,  in  which  this 
mineral  fpirit  forms  a  conftituent  part,  contri- 
bute very  much  to  encreafe  the  tone  and  vigour 
of  the  conflitution;  and  there  can  be  no  doubt 
but  the  corroborating  eflFe£ts  Jlre  greatly  en- 
creafed,  when  united  with  that  excellent  chaly- 
beate before  mentioned. 

1  come  next  to  fpeak  of  the  abforbent  earths, 
chalk  and  magnefia,  which  are  contained  in  the 
Gloucefter  water.  Thefe  have  always  been  con- 
lidered  as  correftors  of  acidity,  whenever  they 
meet  with  it  either  in  the  ftomach  or  inteftines, 
and  thereby  become  ufcful  medicines  wherever 
there  are  crudities,  which  arife  from  indigeftion, 
thereby  producing  eruftation,  flatulence,  heart- 
burn, and  the  like.  Magnefia,  befides  its  abfor- 
bent quality,  proves  a  gentle  laxative;  and  there- 
fore, after  having  correfted  acidities  and  vitiated 
bile  in  the  firfl:  palTages,  it  will  tend  to  promote 
their  expulfion. 

From  the  fmall  quantity  of  Epfom  fait  con- 
tained in  this  water,  I  doubt  whether  any  benefit 
can  be  expected  from  it  as  a  purgative.    I  have 
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been  informed  by  fome  who  ufed  it  frequently, 
that  fuch  efFea  has  often  taken  place :  it  is  faid 
by  fome,  that  the  purgative  quality  of  falts  is 
greatly  heightened  by  dilution  ;  and  that  a  quar- 
ter of  an  ounce,  contained  in  the  Cheltenham 
water,  operates  more  brifkly,  than  a  whole  ounce 
of  common  glauber  falts,  when  diffolyed  only  in 
two  ounces  of  common  water.  This  circum- 
ftance  may  not  appear  fo  ilrange,  if  we  reafon 
from  analogy,  which  teaches  us  every  day,  that 
the  clFedts  of  medicines  are  not  always  in  pro- 
portion to  the  q^iantity,  but  often  varies  accord- 
ing to  the  difference  of  the  formula  in  which 
they  are  prefcribed. 

I  have  now  mentioned  nearly  all  the  difeafes 
in  which  this  chalybeate  water  may  be  fervice- 
gble  ;  each  of  which  appear  to  originate  from 
a  want  of  vigotir  and  mobility  in  the  nervous  and 
mufcular  fyftem.  From  the  medicinal  qualities 
which  it  poiTeires,  there  is  every  reafon  to  fup- 
pofe,  that  great  benefit  may  be  received  in  all 
thofe  difeafes  upon  which  I  have  treated ;  and 
when  we  confider  that  fome  of  them  may  arife 
from  mechanical  caufes,  far  beyond  the  reach  of 
medicine,  we  are  not  to  attribute  the  want  of 
fuccefs  to  the  inefficacy  of  the  water. 

F  3  Since 
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Since  my  return  from  Gloucefter,  and  even 
fince  fome  of  thefe  pages  have  been  committed 
to  the  prefs,  1  have  been  favoured  with  the  fol- 
lowing letter  from  the  Honourable  Mr,  F.  B. 
which  cannot  be  introduced  more  properly  than 
at  the  end  of  this  chapter. 

"SIR, 

"  I  fhould  really  confider  myfelf  deficient 
in  gratitude,  were  I  to  omit  informing  you,  that 
liardly  a  week  paffes  that  does  not  convince  the 
public,  more  and  more,  of  the  juftice  of  your 
judgment  relative  to  the  Spa  water  here.  No 
ojie  can  with  greater  juftice  and  propriety  than 
myfelf  fpeak  to  it. 

About  a  month  ago  I  arrived  here,  and  im- 
mediately began  to  drink  the  water  three  times 
a-day,  which  has  aftually  cured  me  of  a  dreadful 
fcorbutic  complaiiit,  which  for  years  paft  had 
baffled  every  attempt  of  the  faculty  to  cure.  I 
was  alfo  fubjeft  to  a  rheumatic  and  nervous  com- 
plaint, the  former  almoft  gone.  I  had  for  feve- 
ral  months  continued  the  ufe  of  the  water  of  a^ 
celebrated  Englifli  Spa,  without  effe£l  (indeed  I 
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had  it  brought  to  my  lodgings) ;  in  Ihort,  I  am 
greatly  mended  in  my  heahh,  in  every  refpea, 
within  this  month  paft.      1  am.  Sir, 

•         Your  moft  obliged  humble  fervant, 
Glouccfter, 

June  ij,  1789,  ^*  ^' 

Doctor  HemminQ;.' 


e  H  A  P.  IV. 

Up  O  N  this  fubjeft  I  believe  very  little  is 
neceffary  to  be  faid.  What  I  have  to  offer,  I 
fhall  arrange  under  the  following  heads: 

ift.  The  regimen,  which  refpefts  exercife, 
diet,  and  fleep. 

2dly.  The  preparation  to  be  obfeived  previ- 
ous to  drinking  the  water. 

3dly.  The  quantity  of  water  neceffary  to  be 
taken  at  each  time. 

From  the  obfervations  I  have  formerly  made 
upon  the  ufe  and  abufe  of  mineral  waters,  which 
are  by  no  means  confined  to  them  alone,  but  are 
equally  applicable  to  any  medicmes;  whether 
bark,  chalybeates,  mercury,  or  others,  it  be- 
comes necelfary  for  every  one  who  expc6ls  re- 
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lief  from  either,  to  fubmit  to  a  regular  attcfl- 
dance  ;  he  muft  therefore  arm  himfelf  with  a 
{lock  of  patience  and  perfeverance  ;  and  to  thefe 
he  muft  join  temperance  of  every  kind. 

REGIMEN. 

Exercife. — Exercife  is.  conducive  to  health  in 
all  places,  and  at  all  times ;  I  would  therefore 
advife  thofe  who  frequent  mineral  waters,  to 
rife  early  in  the  morning,  becaule  they  may  then 
take  it  with  greater  eafe,  and  be  lefs  incommoded 
than  in  the  heat  of  the  day. 

The  exercife  of  riding,  or  walking,  greatly  fa- 
cilitates the  operation  of  all  fuch  waters  ;  but  it. 
fliould  not  be  protraSed  beyond  the  ftrengih  of 
the  patient ;  it  promotes  their  efBcacy,  by  pre- 
venting their  paffing  too  quickly  by  urine  ;  and 
if  a  gentle  perfpiration,  which  does  not  amount 
to  a  fweat,  can  be  produced,  it  promifes  benefit. 
I  would  likewife  remark,  that  exercife  fliould 
ever  be  ufed  between  the  draughts  of  the  water  j 
and  that  of  walking  brifldy  is  be  recommended. 

Diet. — ^As  moft  of  the  difeafes  to  which  this 
water  is  applicable  depend  upon  debility,  a  ge- 
nerous diet,  together  with  a  moderate  ufe  of  the^ 
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juice  of  the  grape,  ought  to  be  recommended: 
there  may,  however,  be  certain  difeafes  in  which 
fuch  general  advice  would  be  improper.  Animal 
food  can  hardly  ever  be  injurious,  provided  it  is 
prepared  in  the  mod  fimple  manner  ;  I  mean, 
where  the  favour  is  not  heightened  by  the  ad- 
dition of  made  gravies ;  and  in  all  cafes,  plain 
road  or  boiled  meat,  whether  butcher's  meat,  or 
poultry,  is  far  preferable  to  made  diflies.  This 
kind  of  food  fhould  only  be  taken  once  a  day, 
and  that  at  dinner.  Broths  of  all  kinds  may  be  of 
fervice,  provided  they  do  not  approach  to  the 
pature  of  rich  foups.  Thefe,  however,  in  the  hot 
months  of  fummer,  would  much  better  be  entire- 
ly omitted. 

Although  there  is  an  acid  prefent  rn  this  water, 
yet  it  by  no  means  operates  as  an  objefition  to  the 
invalids  ufing  milk,  while  drinking  it.  Dr.  Afli, 
in  his  analyfis  of  the  German  waters,  which  con- 
tain a  much  larger  quantity  of  fixed  air  than  the 
Gloucefter,  obferves  that  there  is  not  a  fingle  in- 
ftance  where  milk  ever  difagreed  with  any  per- 
fon  from  the  bare  ufe  of  the  Spa  water  at  the  farne 
time ;  and  therefore  fays,  that  whenever  a  milk 
diet  is  proper,  that  will  be  no  objeaion  to  the 
ufe  of  Spa  water  at  the  fame  time. 

The 
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The  drinking  tea  twice  a  day  is  certainly  im^ 
proper,  as  it  feems  fitted  to  anfwer  a  different  in- 
dication than  a  chalybeate  water,  and  of  courfe 
renders  the  virtues  of  it  lefs  effeQual.  Cocoa, 
or  chocolate,  with  milk  for  breakfaft,  is  in  gene^ 
ral  preferable  to  tea  or  coffee. 
'  Sleep. — When  I  recommended  exercife,  I  men- 
tioned  the  necelTity  of  ufing  it  at  an  early  hour;  in 
order  to  put  this  in  praQice,  the  neceffity  of  going 
to  bed  by  eleven  at  furtheft,  appears  evident.  A 
proper  quantity  of  fleep  is  neceffary,  not  only 
for  the  preferving  of  health,  but  is  more  particu- 
larly demanded  for  invalids,  debilitated  by  dif- 
eafe  ;  by  affifting  the  organs  of  digeftion,  it  con- 
tributes to,  the  nourifliment  of  the  body;  for  it  is 
obferved  by  all  phyfiologifts,  that  although  they 
operate  more  flowly  during  fleep,  than  in  the 
hours  of  watchfulnefs,  yet  their  funftionsare  per- 
formed in  a  more  perfeft  and  regular  manner. 
Surely  then  the  necelTity  of  fleep  for  invalids  fre- 
quenting a  mineral  water,  does  not  require  fur- 
ther recommendation. 

•  The  paflions  of  the  mind  fhould  likewife  be 
'    attended  to;  they  fliould  be  kept  within  bounds  ; 

every  excefs  exafperates  the  diftemper,  hinders 
"    digeftion,  and  confequently  debilitates.    AH  fuch 
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purfults  as  relax  the  conftitution,  and  render  th^ 
nervous  fyftem  too  exquiiitely  fenfible,  are  to  be 
avoided. 

PREPARATION  NECESSARY. 

Few  preparations  are  neceffary  to  the  drink- 
ing this  water  ■  but  its  virtues  may  be  aflilted 
and  encreafed  by  the  adminiflration  of  a  medi- 
cine or  two  previous  to  ufing  it.  As  the  purga- 
tive quality  of  this  water  is  fo  trifling,  it  may  be 
necelTary  to  cleanfe  the  firft  pafTages  by  a  gentle 
cathartic ;  this  may  be  repeated  every  week  or 
fortnight  afterwards,  according  to  various  cir- 
cumftances  ;  for  it  has  been  obferved,  that 
when  this  has  firft  been  negleded,  mineral  waters 
have  oftentimes  difagreed,  but  afterwards  they 
have  agreed  very  well.* 

Dr.  Sutherland,  in  his  analyfis  of  the  Briftol 
waters,  obierves  that  bleeding  may  be  a  neceffary 
preparative  for  thofe  who  fport  with  the  waters, 
or  drink  them  becaufe  they  would  not  be  out  of 
the  fafhion  :  but  as  in  moft  diforders  for  which 
they  are  proper,  bracing  and  ftrengthening  feem 
to  be  indicated,  this  evacuation  not  only  feems 
ufelefs,  but  appears  pregnant  with  danger.  What 


*  Dr.  Rutty  on  Mineral  Waters,  page  333, 
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is  applicable  to  the  Briftol,  is  equally  fo.  to  the 
Gloucefter  mineral  water.  I  would,  not  recom- 
mend this  evacuation  as  preparatory.  If,  how- 
ever, any  inflamm^itory  fixed  pains,  giddinefs,  or 
plethora,  fhould  be  brought,  on  by  the  ufe  of  it,  a 
fraall  evacuation  by  bleeding  may  be  neceffary. 

SEASON  FOR  DRINKING  IT. 
As  this  water  is,  undoubtedly,  much  better,  oa. 
account  of  its  greater  ftrength,  in  a  ferene  and 
dry  ftate  of^  the  air,  than,  when  the  weather  has 
been  rainy  and  cloudy  for" a  length  of  time,  the 
fummer  feafon  is,  bed  calculated  for,  its  ufe; 
to  which  we  may  join  the  greater  convenience 
of  taking  exercife.  In  general,  it  maybe  ufed 
from  the  month  of  April  to  the  end  of  OHober. 
It,  however,  may  be  drank  in  the  very  middle  of 
winter,  provided  it  is  ufed  duiring  the  time  of  a 
froft,  as,  at  fuch  a  period,  I  believe  its  acid  may  be 
much  ftronger,  and  thereby  the  water  may  be 
more  impregnated  with  its  folid  contents ;  if, 
however,  it  fliould  be  ufed  in  fuch  a  fcalbn,  the 
neceffity  of  exercife  afterwards  becomes  more 
urgent. 

Qiicuntily. — I  am  now  come  to  my  lafl;  divifioio, 
upon  which  I  cannot  oifer  any  thing  that  can  be 
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very  ufeful  to  my  readers.  The  quantity  pro- 
per for  one,  may  by  no  means  be  adapted  for 
others  :  I  think,  however,  it  may  be  a  neceffary 
caution  to  advife  them  not  to  ufe  it  too  freely  at 
'firft.  The  idea  of  drinking  large  quantities  is 
very  erroneous,  for  by  the  means  this  water  may 
pafs  off  fo  quickly,  either  by  the  bowels,  or  by 
urine,  that  very  little  advantage  to  the  conftitu- 
tion  at  large  can  be  derived. 

I  fliould  think  it  advifable  to  begin  with  drink- 
ing a  quarter  of  a  pint  in  the  morning  before 
breakfaft,  provided  there  is  an  hour  allowed  for 
exercile  after  its  ufe.  This  is  an  additional  rea- 
fon  for  the  necellity  of  early  riiing.  If,  after  a 
trial  for  four  or  five  days,  it  has  not  had  any  im- 
proper eflPeft,  I  would  recommend  the  dofe  to  be 
encreafed  to  half  a  pint,  and  more.  During  the 
hot  weather,  it  would  be  imprudent  to  drink  of 
it  in  the  middle  of  the  day,  though  in  the  winter 
this  time  would  be  moft  advifable.  When  the 
h'eat  of  the  day  is  decreafed,  a  fccond  glafs  would 
be  ufeful,  provided  there  is  a  fufficient  time  be- 
tween the  taking  of  it,  and  the  hour  offupper, 
for  exercife,  whether  that  of  riding  or  walking. 

I  have  now  completed  the  different  heads  of 
my  treatife,  according  to  the  arrangement  men- 
tioned 
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tibned  in  ttiy  firfi;  chapter.  I  have  only  to  la^ 
ment  the  very  inelegant  and  inaccurate  man- 
ner in  which  this  treatife  appears,  owing  to 
the  advanced  period  of  the  feafon,  which  de- 
manded the  immediate  publication.  If,  how- 
ever, indigefled  as  it  may  appear,  it  fliould  an- 
fwer  the  purpofe  intended,  viz.  the  ellablifh- 
ing  of  the  utility  of  the  mineral  fpring,  which  has 
been  the  obje8:  of  my  confideration,  my  wijlies 
are  accomplifhed,  a  confiderable  advantage  will  ac- 
crue to  the  city  of  Gloucefter,  and  the  great  and 
expenfive  undertakings  of  Mr.  Lewis,  the  pro- 
prietor, will  be  crowned  with  fuccefs. 


FINIS. 


At  the  particular  Requejl  of  Mr.  Lewis,  the 
Proprietor  of  the  Gloucejier  Water,  I  infert 
thefollozdng  Cafes. 

CASE  I. 
J  BETTY  GARLICK,  in  the  parifli  of  Elftone,  near 
Birdlip,  in  the  county  of  Gloucefter,  was  for  feveral 
years  afflidled  with  a  leprofy.  The  faculty  gave  me  little 
hopes  of  recovery  ;  but,  by  hearing  of  the  Gloucefter  Spa 
Water,  I  procured  fome  bottles  of  it,  which  I  drank,  and 
in  about  eight  weeks  the  Ikin  of  my  flefli  became  fleek 
and  fmooth,  and  am  now  aftually  cured  of  this  grievous 
dlfeafe.  In  witnefs  hereof  I  fign  my  name  to  the  above 
ctire. 

The  mark  of  X  BETTY  GARLICK. 
James  Bennet,  Overfeer,  -. 
Wm.  Gordon,  Churchwarden.  / 
Dec.  31ft.  1788. 

CASE  II. 
ELIZABETH  MORGAN,  Berkeley-Street,  Gloucef- 
ter.— I  was  violently  attacked  with  the  rheumatifm,  and 
was  an  out-patient  in  the  hofpital,  but  found  no  relief.  I 
was  fo -exceedingly  bad  that  I  was  confined  to  my  bed  for 
fixteen  weeks;  by  a  conftant  application  to  the  Glou- 
cefter water  for  two  months,  I  was  perfeflly  relieved  of 
the  excruciating  pains  ;  the  truth  of  which  I  certify  by 
fettling  to  my  hand. 

The  mark  of  X  ELIZABETH  MORGAN. 

CASE 
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'CASE  IIL 
JANE  HARRIS,  of  Upton,  St.  Leonard's.—!  was 
grievoufly  affli£led  with  a  dreadful  diforder  called  the 
king's  evil ;  fo  bdd,  that  I  was  incapable  of  helping  my- 
felf,  and  was  upwards  of  twelve  months  in  Gloucefter 
Infirmary,  and  came  out  incurable,  without  any  relief. — 
My  death  was  expe£led. — I  was  advifed  the  Gloucefter 
Water,  which  I  drank  for  fome  time,  and  waflied  my 
wounds  therewith  ;  and  I  am  now  in  a  fair  way  of  re- 
covery. 

Certified  by  Peter  Snell,  Efq. 
Wm.  Abell,  Churchwarden. 

CASE  IV. 

Gloucefter  County  Gaol, 
SIR,  January  3d,  1789. 

AS  my  affairs  arc  happily  fettled,  and  I  am  about  to 
leave  Gloucefter,  I  beg  leave  to  return  you  my  beft  thanks 
for  the  ufe  of  your  Spa  Water,  which  I  have  gratuitoufty 
partaken  of  during  my  i'.nprifonment.  My  cafe  was  fcor- 
butic,  attended  with  extreme  deje£lion  of  fpirits,  lofs  of 
appetite,  and  painful  wearinefs  in  my  limbs :  by  the  ufe 
of  the  water  for  about  three  months,  I  am  perfedlly  re- 
lic\  ed  in  all  thefe  refpeds ;  and  for  the  fake  of  others 
who  may  labour  utider  the  fame  affliftion,  you  are  at  li- 
berty to  make  what  ufe  you  pleafe  of  this  my  declaration. 

I  am  your  grateful 

and  obedient  fervant, 

Witnefs  W.  Jarvis. 

OLIVER  ALKEN. 

To  Mr.  Lewis,  at  the  Spa, 
in  Gloucefter. 

*^*  There  are  many  other  Cafes  which  might  be  inferted,  all 
of  which  may  be  feen  by  applying  to  Mr.  Lewis, 
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